


























Gb qfbkp ~ objbo`fbo jlk afob`qbro ab ob`ebo`eb* ib molcbppbro Sf`qlo Plkdjbkb mlro i^







JlkqoÇ^i rk jljbkq fkqbkpb, Mlro `bru ab i^ m^oqfb F8 Lifsfbo* ?boqo^ka* J^qefiab*








Iörpfk^db ^sb` ir_ofcf^kq bkqo^Ükb abp mol_iÉjbp bksfolkkbjbkq^ru bq ab p^kqÇ mlro
iölmÇo^qbro, Ab mirp* fi obmoÇpbkqb rk mlro`bkq^db klk kÇdifdb^_ib a^kp ib `läq aörpfk^db,
M^o`lkpÇnrbkqiörpfk^db~pb`absfbkqrkbplirqflk~bksfp^dbo, Fi bpq`bmbka^kqiÇdfqfjbbq
kÇ`bpp^fob ab pb abj^kabo mlro nrbiibp `lkafqflkp ab `lrmb bq nrbip j^qÇof^ru* `bqqb
qb`eklildfbpbo^`ljmÇqfqfsb,
@bqqb ob`ebo`eb ^ mlro _rq aöÇq^_ifo abp jlaÉibp bq rk molql`lib aöÇs^ir^qflk bq ab
`ljm^o^fplk abp mbocloj^k`bp ab iörpfk^db ~ pb` bq ab iörpfk^db ir_ofcfÇ, Ibp `ofqÉobp ab
mbocloj^k`b sfpÇp fk`irbkq iörpfk^_fifqÇ* i^ sfb abp lrqfip* ibp bccloqp bq Çkbodfbp obnrfpbp
mlroi^`lrmb*ib`läqaörpfk^db^fkpfnrbi^nr^ifqÇabpmfÉ`bpmolarfqbp,








J^`efkfkd tfqe ir_of`^kq-`lli^kq `^rpbp bksfolkjbkq^i ^kaeb^iqe mol_ibjp, Jloblsbo fq
obmobpbkqp ^ `lkpfaÇo^_ib mbo`bkq^db lcqeb j^`efkfkd `lpqp, Aov j^`efkfkd jfdeq _b ^
dlla^iqbok^qfsb plirqflk, Fqfpeltbsbokb`bpp^ovqlhkltclotef`e`rqqfkd`lkafqflkp^ka
tef`ej^qbof^ipqefpqb`eklildvfp`ljmÇqfqfsb,
Qebmromlpblcqefp obpb^o`etloh fp ql bpq^_ifpejlabip ^ka ^ molql`li clobs^ir^qfkd^ka
`ljm^ofkdqebmbocloj^k`blcaovj^`efkfkd^katbqj^`efkfkd,Qebmbocloj^k`b `ofqbof^
rpba fk`irab j^`efk^_fifqv* qlli ifcb* `rqqfkd clo`bp ^ka j^`efkfkd `lpqp ^p tbii ^p qeb
nr^ifqvlcqebmolar`bam^oqp,
Lropqravcl`rpbalkcfsbjlriappqbbi,QeblmÇo^qflkppqrafba^obc^`bjfiifkd^kaaofiifkd,
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>i ^irjfkfrj Jk j^kd^kÉpb M melpmelob
? _lob Jl jliv_aÉkb P plrccob
@ `^o_lkb K ^wlqb Pf pfif`frj
@o `eoljb Kf kf`hbi Qf qfq^kb










































































7Z[ Proc^`b ar pvpqÉjb ab qo^fqbjbkq m^o cfiqo^qflk m^o j0
do^sfqÇarir_ofcf^kqabi^j^`efkblrqfi
7a Klj_ob aö^kkÇbp moÇsrbp mlro ^jloqfo ib mofu ab i^ ^k
j^`efkb+lrqfi
UdU'UdUZ' UdUf Molclkabro ab m^ppb ^uf^ib &`^p dÇkÇo^i* cfkfqflk* jj
Ç_^r`eb'
Udf Molclkabroabm^ppbo^af^ib&`^pdÇkÇo^i' jj




9Uc^d'9Ucfd @läq abp lrqfip mlro rpfkbo rkb mfÉ`b bk mboÅ^db "-mfÉ`b
&cfkfqflk*Ç_^r`eb'
9UcZg'9Ucfg @läq abp lrqfip mlro rpfkbo rkb mfÉ`b bk proc^Å^db "-mfÉ`b
&cfkfqflk*Ç_^r`eb'
9UddZ' 9Uddf @läqaö^`e^qarmloqb+mi^nrbqqb&cfkfqflk*Ç_^r`eb' "
9V @läqaö^`e^qabi^j^qfÉob_orqb "
9Wc @läqifÇ ^ruqbjmpab`e^kdbjbkqabplrqfip "
9*Uc @läqifÇ ~i^c^_of`^qflk^ppfpqÇbm^oloafk^qbro "
@-d @läqar pvpqÉjbabcfiqo^qflkm^odo^sfqÇ "-^k
9^ Q Mofuarcirfabab`lrmb^rifqob "-I
9*dU @läqar pvpqÉjbabcilqq^qflkm^ofkprcci^qflka ö^fo "-^k
9]Wk\ @läqar hfilt^qqm^oebrob "-hTe




@e^odbp m^qolk^ibp &`lbccf`fbkq mloqÇ pro ib p^i^fob
_orq'
@läq bk ir_ofcf^kq o^glrqÇ m^o pbj^fkb mlro
`ljmbkpboibpmboqbp
@läqp ifÇp ~ i^jfpb bk mi^`b bq ~ iöbkiÉsbjbkq ab i^
mfÉ`b
@läqarpvpqÉjbabpÇm^o^qflkabiöerfibm^odo^sfqÇ
@läq ar pvpqÉjb ab ir_ofcf`^qflk ab i^ j^`efkb m^o
^k
Af^jÉqobabiölrqfi&`^pdÇkÇo^i'
Af^jÉqob ab iölrqfi ilop ar mboÅ^db &cfkfqflk*
Ç_^r`eb'
Af^jÉqob ab iölrqfi ilop ar proc^Å^db &cfkfqflk*
Ç_^r`eb'
Qo^gbq bccb`qrÇ mlro ib mlpfqflkkbjbkq bq iö^ mmol`eb
ab iölrqfi ~ iö^s^k`b rqfifpÇ ilop ab iöbkiÉsbjbkq ab
j^qfÉob
Boobroaöbpqfj^qflka^kpklqobÇqrabpq^qfpqfnrb
>s^k`b ilop ar mboÅ^db &`^p dÇkÇo^i* cfkfqflk*
Ç_^r`eb'




















<f]' <f- Clo`bpo^af^ibpbubo`Çbpproibclobq K




?  Q^ruaöfkqÇoÑqpifÇp~i ö^`e^qabi^j^`efkb
_g MobppflkpmÇ`fcfnrbab`lrmb K-jj0
B Ilkdrbroqlq^ib~co^fpbo jj
BUd' BU^d' BUfd Ilkdrbro aö^mmol`eb bk mboÅ^db &`^p dÇkÇo^i* jj
cfkfqflk*Ç_^r`eb'
BXF'BX^d' BXfd Ilkdrbro ab aÇm^ppbjbkq bk mboÅ^db &`^p dÇkÇo^i* jj
cfkfqflk*Ç_^r`eb'
BZ'Bf Ilkdrbro aro^kq i^nrbiib iölrqfi co^fpb &cfkfqflk* jj
Ç_^r`eb'
B\iZ' B\if IlkdrbroabaÇmi^`bjbkqabiölrqfibkqobibpm^ppbp jj
B? Ilkdrbroab i^mi^nrbqqb jj
Bh' B'^ d' B'fd Molclkabro ar mboÅ^db &`^p dÇkÇo^i* cfkfqflk* jj
Ç_^r`eb'
C  Co^fpdÇkÇo^rumlroiörqfifp^qflkabi^j^`efkblrqfi "-jfk
C*Uc Co^fpdÇkÇo^ru ifÇp^ruqbjmpabmoldo^jj^qflkplrp "-jfk
C>L
Ccm JlvbkkbmlroiöÇqrabpq^qfpqfnrb
CdK] Mlro`bkq^db aörqfifp^qflkab i^ mrfpp^k`b ab i^ #
j^`efkb
Cf Jljbkqar^ruclo`bpo^af^ibpbubo`Çbpproib clobq K,jj
USFFF
CfY[ Co^fp dÇkÇo^ru ifÇ ^r aÇm^oqbjbkq ab oÇdi^db abp
m^o^jÉqobpab iölrqfi




DUZd' DUfd Klj_ob ab abkqp pro iölrqfi ab mboÅ^db &cfkfqflk*
Ç_^r`eb'






























CdYX% CWaR AÇ_fqbkifnrfabab`lrmbrp^dÇ j1-a
HY O^vlkab_b`abi^mi^nrbqqb Jj
HU OrdlpfqÇ jlvbkkb ^ofqejÇqfnrb ab qlrqbp ibp mj
loalkkÇbp ar molcfi ~ iöfkqÇofbro ab i^ ilkdrbro ab
_^pb
He OrdlpfqÇ jlvbkkb nr^ao^qfnrb ab qlrqbp ibp mj
loalkkÇbp ar molcfi ~ iöfkqÇofbro ab i^ ilkdrbro ab
_^pb
HI_ Molclkabrojlvbkkbabp `obruabordlpfqÇaÇm^pp^kq mj
i^m^oqfb`bkqo^ibarmolcfi
Hj_ Pljjb ab iö^pvjÇqofb ab i^ `lro_b ab afpqof_rqflk mj





H Zm  hY f  Qbjmpaörpfk^dbmlrorkbmfÉ`b&cfkfqflk*Ç_^r`eb' Jfk
hWc Qbjmpab`e^kdbjbkqaörklrqfi&`^pdÇkÇo^i' Jfk
J s c h'  h Wcd ' h 9Eg  Qbjmpab`e^kdbjbkqabiölrqfibqabplmÇo^qflkpifÇp Jfk
~`birf+`f&qlq^i*mboÅ^db*proc^Å^db'
hXhd Qbjmp jlvbk ab aÇmi^`bjbkq ab iölrqfi bk mboÅ^db Jfk
bkqobabruqolrp
hXcd QbjmpjlvbkabaÇmi^`bjbkq ab iölrqfi ab iölofdfkb Jfk
~i^mfÉ`b&^iibo-obqlro'






hfY[dhfY[g Qbjmp ab oÇdi^db abp m^o^jÉqobp ab iölrqfi ^r




FGWB% Ffca Qbjmp aörpfk^db bk mboÅ^db ilopnrb iölrqfi qo^s^fiib
&cfkfqflk*Ç_^r`eb'
JiZd\' Jifd\ Qbjmp aörpfk^db bk mboÅ^db ilopnrb iölrqfi bpq elop
abi^j^qfÉob&cfkfqflk*Ç_^r`eb'






e`[a% e`ca AroÇbabsfbabiölrqfibkmboÅ^db&cfkfqflk* Ç_^r`eb'
hc*g' hcfg AroÇb ab sfb ab iölrqfi bk proc^Å^db &cfkfqflk*
Ç_^r`eb'
























LWUf Sfqbppb ab `lrmb ilop abp aÇmi^`bjbkqp ~ sfqbppb j-jfk
o^mfab
LWZg6 LYfg Sfqbppbab`lrmbbkproc^Å^db&cfkfqflk*Ç_^r`eb' j-jfk
LZ*' j^f Sfqbppbaö^s^k`bbkcfkfqflk*bkÇ_^r`eb j-jfk
LdYf Slirjbabcirfabo^glrqÇmlro`lj_iboibpmboqbp I-pbj^fkb




k^' kf I^odbro~rpfkbobkrkbm^ppb&cfkfqflk*Ç_^r`eb' jj
W Fkqbos^iibab`lkcf^k`b
W Klj_ob ab abkqp lr mi^nrbqqbp pro iölrqfi &`^p Abkqp
dÇkÇo^i'
O^ d' Ofd Klj_obababkqpbkmboÅ^db&cfkfqflk*Ç_^r`eb' Abkqp





f  @lbccf`fbkqabiöÇnr^qflkabaroÇbabsfbabiölrqfi ifÇ
~i^molclkabroabm^ppb^uf^ib&^m^ '
7 @lbccf`fbkqabiöÇnr^qflkabaroÇbabsfbabiölrqfi ifÇ
~ iörprob j^ufj^ib ^ajfppf_ib bk aÇmlrfiib abp
mi^nrbqqbp&S?j^u'




@lbccf`fbkqab iöÇnr^qflkabaroÇbabsfbab iölrqfi ifÇ
~i^molclkabroabm^ppbo^af^ib&^mo'
|`^oqqvmb






Ibp ir_ofcf^kqp plkq rqfifpÇp bk rpfk^db mlro mirpfbrop o^fplkp 8 afjfkrbo i^ qbjmÇo^qrob*
oÇarfob i^cof`qflk* Çs^`rbo ibp `lmb^ru* ^jÇifloboi^ aroÇbabsfb abp lrqfipbq ^jÇiflobo ib
cfkfabpproc^`bprpfkÇbp,
J^fp iörqfifp^qflk ab ir_ofcf^kq mlpb ^rglroaöerf abp mol_iÉjbp bksfolkkbjbkq^ru bq abp
mol_iÉjbp ab p^kqÇ mlro ibp lmÇo^qbrop, M^o `lkpÇnrbkq ibp dlrsbokbjbkqp fjmlpbkq abp
klojbp ab mirp bk mirp pÇsÉobp mlro Ç`^oqbo `bp ofpnrbp, @bp klojbp pb qo^arfpbkq m^o i^
prmmobppflk ab `boq^fkp `lkpqfqr^kqp lr m^o iö^rdjbkq^qflk abp `lkqo^fkqbp ^r kfsb^r abp
qo^fqbjbkqp abp cirfabp* `b nrf bkqo^Ükb abp ^rdjbkq^qflkp pfdkfcf`^qfsbp ab `läqp
aöbumilfq^qflk&^`e^qbqqo^fqbjbkqabpcirfabp',
M^o`lkpÇnrbkq* iöfaÇbaörpfkbo~pb`absfbkq^qqo^v^kqb,KÇ^kjlfkp*fic^rqpô^pproboa^kp`b
`^pabmirpfbropmlfkqp`ljjb* i^aroÇbabsfbabplrqfip pbilk ibpm^o^jÉqobpaörpfk^db* i^
molar`qfsfqÇ bq i^ nr^ifqÇ abp mfÉ`bp, Bk bccbq* aörk mlfkq ab srb Ç`lildfnrb bq pl`f^i*
prmmofjbo ibp ir_ofcf^kqp bpq rkb klqflk ^mmolrsÇb m^o qlrp, J^fp aörk mlfkq ab srb
`ljmq^_ib* fi bpqkÇ`bpp^fobaöbu^jfkbopf `bqqbqo^kpfqflkbpq cfk^k`fÉobjbkqfkqÇobpp^kqb, Fi
bpqalk`kÇ`bpp^fobabpbmbk`eboproiörpfk^_fifqÇab`bpj^qÇof^ru,
Ib_rqmofk`fm^iab `b qo^s^fibpqab`lk`irob proi^kÇ`bppfqÇ a örqfifpbork ir_ofcf^kqilopar
co^fp^db bk Çqraf^kq iörpfk^_fifqÇ aö^`fbop ~ jlribp, @bp j^qÇof^ru plkq qoÉp rqfifpÇp a^kp
iöfkarpqofb bq ibro c^_of`^qflk bpq dÇkÇo^ibjbkq lkÇobrpb, Fi s^ alk` Ñqob a ö^ rq^kq mirp
fjmloq^kqabslfopfiörpfk^db~pb`kbpbo^fqm^pmoÇcÇo^_ib~iörpfk^dbir_ofcfÇ,
IöÇqrabab iörpfk^_fifqÇ`ljmobkamirpfbropm^oqfbp 8 iörprob abplrqfip* ibp clo`bpab`lrmbp
bq i^ ordlpfqÇ, Bk bccbq* i^ oÇar`qflk abp `läqp dÇkÇoÇb m^o i^ prmmobppflk ar ir_ofcf^kq kb
alfq m^p fkcÇofbrob ~ rkb mlppf_ib ^rdjbkq^qflk abp aÇmbkpbp ifÇbp ^ru lrqfip ab `lrmb, Fi
c^rq alk` sÇofcfbo pf i^ sfb abp lrqfip ilop ab iörpfk^db ~ pb` bpq `ljm^o^_ib ^sb` i^
ir_ofcf`^qflk,Bkprfqbfic^rqsÇofcfboibpbccloqpab`lrmb,@bru+`fplkqifÇp~i^mrfpp^k`bnrb







è @e^mfqob / ObsrbabifqqÇo^qrob 8 oÇprjbibpqo^s^ruoÇ^ifpÇpa^kp`balj^fkb*
è @e^mfqob0JÇqelalildfbbqmol`ÇarobbumÇofjbkq^ib 8Abp`ofmqflkabpqbpqpoÇ^ifpÇp,
è @e^mfqob 1 Clo`bp ab `lrmb 8 MoÇpbkqb ibp oÇpriq^qp bq `ljjbkq^fobp bk clk`qflkar
jlababir_ofcf`^qflkbqarj^qÇof^rqbpqÇ,
è @e^mfqob 2Rprob bqsfb abp lrqfipab `lrmb 8 MoÇpbkqb ibp oÇpriq^qpbq`ljjbkq^fobp
pbilkibjlababir_ofcf`^qflkbqarj^qÇof^rqbpqÇ,
è @e^mfqob 3 Nr^ifqÇabpmfÉ`bp 8 MoÇpbkqb ibpoÇpriq^qpbq `ljjbkq^fobppbilk ibjlab
abir_ofcf`^qflkbqarj^qÇof^rqbpqÇ,





fibpqkÇ`bpp^fobabpbmbk`ebopromirpfbropmlfkqp 8 iörprobbqi^sfbabplrqfip* ibpbccloqpab
`lrmb*i^nr^ifqÇabpmfÉ`bpbqi^clojbabp`lmb^ru,
MlroÇqrafbo i^sfqbppb aörprob abp lrqfip* fi c^rq `lkk^Üqob ib `ljmloqbjbkq a^kp ibp abru
jlabp aörpfk^db `lkpfaÇoÇp &~ pb` bq ir_ofcfÇ' j^fp ^rppf `lkk^Üqob ibp jÇqelabp ab
jlaÇifp^qflk j^qeÇj^qfnrb ab `bqqb rprob, Bk bccbq* i^ jlaÇifp^qflk klrp mbojbqqo^ ab
pvkqeÇqfpbo klp oÇpriq^qp bq lccofo^ rk lrqfi mlro ibp fkarpqofbip, Fi c^rq alk` obslfo ibp
jlaÉibpÇi^_loÇpgrpnrö~^rglroaöerf,
Ibp bccloqp bkdbkaoÇp m^o iörpfk^db mbrsbkq ^rppf fkcirbk`bo iörprob, Fi bpq fjmloq^kq ab
`lkk^Üqobibroloaobabdo^kabromlrop^slfonrbiibmrfpp^k`b pbo^kÇ`bpp^fob~clrokfo^sb`
i^j^`efkb,@bpabrufkaf`bp*rprobbqbccloqp*aÇmbkabkq^rppf abi^cloj^qflkabp`lmb^ru,
Klrp l_pbosbolkp alk` ib qvmb ab `lmb^ru clojÇ bq ib qvmb aörprob abp mi^nrbqqbp mlro
jfbru`ljmobkaobibpafccÇobk`bpbkqobiörpfk^db~pb`bqiörpfk^db^sb`ir_ofcf`^qflk,
@bp qolfp mlfkqp pö^ mmifnrbkq mlro iöÇ_^r`eb bq i^ cfkfqflk, Bk mirp* ilop ab i^ cfkfqflk* rk
^rqob`ofqÉobabaÇ`fpflkbkqobbk`ljmqb 8 ibcfkfabpproc^`bpdÇkÇoÇbp, Fic^rqalk`^k^ivpbo
ibpoÇpriq^qp^`qrbipbkqob iörpfk^db~pb`bq^sb`ir_ofcf`^qflk,
Bkprfqb*klrpÇqrafbolkp ib`läqbkdbkaoÇm^o`e^`rkabpabruqvmbpaörpfk^db,Klrp^iilkp
alk` ob`ebo`ebo abp jlaÉibp bufpq^kqp ~ iöebrob ^`qrbiib mlro ibp Çqbkaob bkprfqb ~ klqob
Çqrab,
2+(+ Li_dW][[jki_dWX_b_jwZ[iWY_[hiucekb[i[d\hW_iW][
A^kp `bqqbm^oqfb* klrp qo^fqlkpabpafccÇobk`bp bufpq^kqbp bkqob i örpfk^db~pb` bq iörpfk^db










• Biib bpq moÇpbkqb ~ ab c^f_ibp sfqbppbp ab `lrmb &: 3. j-jfk' ilopnrb ibp
qbjmÇo^qrobpplkq^ppbwc^f_ibp,
• Biib bpq ifÇb ~ i^ mobppflk bufpq^kqb bkqob ib `lmb^r bq iölrqfi, >fkpf* i^ arobqÇ bq
iöÇ`olrfpp^_fifqÇarj^qÇof^r* iöÇm^fppbroar`lmb^r* iö^s^k`b* i^ofdfafqÇab i^if^fplk
lrqfi+mfÉ`bbqi^sfqbppbab`lrmbplkq~iölofdfkbab`bqvmbaörprob,






• Plk jÇ`^kfpjb bpq `birf ab iö^oo^`ebjbkq ab jf`ol `lmb^ruar^rum^oqf`ribp
^_o^pfsbpmoÇpbkqbp a^kp ibj^qÇof^rrpfkÇ, @bjÇ`^kfpjbbpqpfjfi^fob~`birfab i^
jbrib&mfÉ`brpfkÇbf`f'prorkj^qÇof^r&iölrqfi f`f'
• Rklrqfi oÇpfpqb_fbk~`bqvmbaörprob pöfi bpq prccfp^jjbkqaro*j^fpmlro`bi^* ibp





• Biib bpq ifÇb ^ru molmofÇqÇp `efjfnrbp abp abru j^qÇof^ru &mfÉ`bbqlrqfi' bq ~ i^
sfqbppbabafccrpflk,
• BiibbpqifÇb~i^`ljmlpfqflk`efjfnrbabi^mfÉ`bbqab i ölrqfi,M^obubjmib*rk^`fbo
rpfkÇ^sb`araf^j^kqoÇ^dfo^`^oibpabru`lkqfbkkbkqar`^o_lkb,
Rprobm^oluva^qflk 8
• Biib pölmÉobm^oib`lkq^`qabiö^fo^sb` iölrqfibqp öfkqbkpfcfb^sb` iö^rdjbkq^qflkab
i^qbjmÇo^qrobbqm^o`lkpÇnrbkq^sb`iö^rdjbkq^qflkabi^sfqbppbab`lrmb,
@bp afccÇobkqp jlabp a örprobp plkq ifÇp ^ru `lkafqflkp ab `lrmb bq bkqo^Ükbkq `e^`rk
`boq^fkpqvmbpaörprobpproiölrqfi,
Slf`f ibp afccÇobkqp qvmbpaörprob nrb iölk mbrqqolrsbo pro ibpmi^nrbqqbp, Biibp plkqqfoÇbp
abp `^q^ildrbp ab c^_of`^kqp &&P^kasfh+@lolj^kq* 0..5' bq &Hbkk^jbq^i'' bq ar ifsob ab
Pqbmebkplk &Pqbmebkplk* >d^mflr bq KbqIf_o^ov* /775', Ibp `ljjbkq^fobp fpprp ar
`^q^ildrb P^kasfh pbolkq prfsfp m^o rk &P'* `bru ab Hbkk^jbq^i m^o rk &H' bq `bru ab









#8U`Un]bg_]' -++14AYbbUaYhU`' 4IUbXj]_(9cfcfbUbh' -++14IhYd\Ybgcb'7[Ud]ciYh
DYhB]VfUfm' ,221$
JekhY[i4 C[YWjWbe]k[[d b_]d[Z[JWdZl_a& ~D[jWbYkjj_d]GheZkYjiÄ ",**1#5 b[ YWjWbe]k[K[Y^d_YWb;WjWZ[
B[ddWc[jWb& b[ Yekhi D<:./-* ~=WXh_YWj_ed DwYWd_gk[ 8lWdYw[Ä Z[ D( 9WbWp_dia_ u bÖwYeb[
Geboj[Y^d_gk[Z[DedjhwWb[jb[ b_lh[Z[Jj[f^[died~DwjWbYkjj_d]j^[ehoWdZfhWYj_YÄ "+331#(
5Ibpob`ljj^ka^qflkp `f+abpplrp plkqrkb pvkqeÉpbabp `^q^ildrbpab c^_of`^kqp &&P^kasfh+
@lolj^kq* 0..5' bq &Hbkk^jbq^i'' bq ar ifsob ab Pqbmebkplk &Pqbmebkplk* >d^mflr bq
KbqIf_o^ov* /775',




















• |s^`rbojfbruibp`lmb^ru&`e^kdboi^dÇljÇqofbab i ölrqfilrrqfifpborkcirfabab
`lrmb'*
• OÇarfobib_olrqbjbkq,
6è Cfpprobp qebojfnrbp8 bkqo^Ükbkq ab iöÇ`^fii^db bq `lkarfq ~ rk j^rs^fp Çq^q ab







è CfpprobpjÇ`^kfnrbp8 ob`lkk^fpp^_ibp m^oabp cfpprobp m^o^iiÉibp~ iö^oÑqb ab `lrmb,
IbpplirqflkpplkqaboÇarfobiö^s^k`blraörqfifpborklrqfimirparo,





è Rprob bk `o^qÉob 8 ^rdjbkqb i^ qbjmÇo^qrob* ^rdjbkqb i^ cof`qflk bkqob iölrqfi bq ib







`e^kdbo8 iölrqfi* ibobsÑqbjbkqlrib ir_ofcf^kq,
7è AÇcloj^qflkmi^pqfnrb 8 o^jliifppbjbkq ab i^mfÉ`b m^o bccbq qebojfnrb, @bi^ oÇarfq








Pqbmebkplk &Pqbmebkplk* >d^mflr bq KbqIf_o^ov* /775' moÇ`lkfpb ab jlafcfbo ibp
m^o^jÉqobp ab iörpfk^db ilopnrb iörprob köbpq m^p `loob`qb m^o ibp jlvbkp ^rqobp nrb
afjfkrbo i^sfqbppbab `lrmb* iö^s^k`blr i^molclkabroab m^ppb, Bkbccbq* `bp m^o^jÉqobp*
pöfip plkq afjfkrÇp* bkqo^fkbkq rkb oÇar`qflk ar q^ru aöbkiÉsbjbkq ab j^qfÉob alk` rkb
^rdjbkq^qflkar`läq,











pvkqeÇqfnrbplrpbjfpvkqeÇqfnrbp &aÇ_fqab2*1I-jfk'*^sb` iörpfk^db~pb` ilopar co^fp^db
ab iö^`fbo>FPF+642. &061 E?', Iörpfk^db bpq oÇ^ifpÇ ^sb` rkb sfqbppb ab `lrmb `ljmofpb
bkqob /..bq00.j-jfkbqrkb^s^k`bab.*/ ~.*03jj-abkqp, Ibpmi^nrbqqbpplkqobsÑqrbp
&QfK-Qf@-QfK',Sfbfo^klqbibp`lk`irpflkpprfs^kqbp 8
è I^aroÇbabsfbabplrqfipbkco^fp^dbbpqqlrglropjbfiibrob~pb`nrö^sb` ir_ofcf^kq,
J^fp `bqqb afccÇobk`b afjfkrb ilopnrb iölk pö^mmol`eb abp e^rqbp sfqbppbp,
Iöbumif`^qflk bpq ibjlab aörprob abpmi^nrbqqbp 8 lk l_pbosb ab i^kr`iÇ^qflkmrfp
abp cfpprobp qebojfnrbp, >sb` iörqfifp^qflk ab cirfab* ibp cfpprobp qebojfnrbp pb
clojbkqmirpo^mfabjbkq,
è IöÇkbodfb `lkpljjÇb bpq kbqqbjbkq mirp c^f_ib ~ pb` nrb mlro ibp bpp^fp ^sb`
ir_ofcf`^qflk,>pb`* i^qbjmÇo^qrobab i^mfÉ`b^rdjbkqbab c^Ålkmirpfjmloq^kqbbq
i^mfÉ`babsfbkqjlfkpoÇpfpq^kqbbqbpqalk`mirpc^`fib ~ rpfkbo,J^fpmirpi^sfqbppb
ab`lrmb^rdjbkqb*mirp ibqo^kpcboqab`e^ibrosbopib ifnrfabab`lrmbafjfkrb, I^
mfÉ`b pöÇ`e^rccb ab mirp bk mirp alk` iörpfk^db ^sb` ir_ofcf`^qflk mobka rk
`ljmloqbjbkqnrfqbkasbopib`^pabiörpfk^db~pb`,
Er__^oa&Er__^oa*@^ii^e^kbqPqolkd*0..4'oÇprjbibp^s^kq^dbpabi örpfk^dbir_ofcfÇm^o
o^mmloq~iörpfk^db~pb`, Mlroirf*ib ir_ofcf^kqmbrq^dfoabj^kfÉob_ÇkÇcfnrb 8







è OÇarfq ibp`lkqo^fkqbp oÇpfarbiibpbkproc^`bdÇkÇoÇbp m^o ib meÇkljÉkb ab `lrmb bq
^jÇiflobi^moÇ`fpflkdÇljÇqofnrb,
//
O^ej^k&O^ej^kbq^i,*0../9 O^ej^k*PbkqefiHrj^obqP^i^j* 0..0'`ljm^ob ibco^fp^db
aörk ^`fbo>PP>? 5/6EE &`i^ppÇ FPL M0.' ab arobqÇ 135 E? ~ pb` sboprp rk ir_ofcf^kq
pvkqeÇqfnrb ~e^rq aÇ_fq &20 I-jfk', I^sfqbppb ab `lrmb rqfifpÇb bpq `ljmofpb bkqob 53 bq
/03 j-jfk bq iö^s^k`b bkqob .*1 bq .*5. jj-abkqp, Iölrqfi bpq rk `^o_rob klk obsÑqr ab
af^jÉqob0.jj,FiklqbmirpfbropÇiÇjbkqp 8
è I^cfkabsfbabp lrqfipbpq`^o^`qÇofpÇb m^orkbrprob `^q^pqolmefnrba^kp ib `^p ab
iörpfk^db ^sb` ir_ofcf`^qflk, @b`f bpq ar ~aöfkqbkpbp `lkqo^fkqbp qebojfnrbp ifÇbp ~
iörqfifp^qflk ar ir_ofcf^kq, >r`rk Ç`^fii^db köbpq l_pbosÇ a^kp ibp bpp^fp ^sb`
ir_ofcf`^qflk,
è Iörprobbpqjlfkpo^mfabbkrpfk^db~pb`nröbkrpfk^db ir_ofcfÇ,J^fpmirp iö^s^k`b
^rdjbkqb* mirp `bq Ç`^oq afjfkrb ~ `^rpb ab iö^rdjbkq^qflk ab qbjmÇo^qrob ab i^
mfÉ`b,
è I^nr^ifqÇab proc^`b bpqjbfiibrob^sb` i^ ir_ofcf`^qflknrb`b plfqbkc^fp^kqs^ofbo





Pbkqefi Hrj^o bq P^i^j* 0..0'* i^ aroÇb ab sfb abp lrqfip bpq jbfiibrob ~ pb` nrö^sb`
ir_ofcf^kq* j^fp `bq Ç`^oq afjfkrb nr^ka lk ^rdjbkqb ibp m^o^jÉqobp &sfqbppb ab `lrmb*
^s^k`b bq molclkabro ab m^ppb', M^o `lkqob* mlro Er__^oa &Er__^oa* @^ii^e^k bq Pqolkd*
0..4'*`öbpqibmeÇkljÉkb fksbopb, Fi klqbbkdÇkÇo^inrbib ir_ofcf^kq^rdjbkqb i^aroÇbab
sfb`^oibir_ofcf^kqbjmÑ`ebjfbruiö^rdjbkq^qflkabi^qbjmÇo^qrobnrbiö^fo,
Pf lk bu^jfkb ibp o^fplkp ab `bqqb rprob mirp o^mfab a^kp ib `^p ab i^ ir_ofcf`^qflk*Sfbfo^
&Sfbfo^* J^`e^al bq Bwrdtr* 0../' bq O^ej^k &O^ej^k bq ^i,* 0../9 O^ej^k* Pbkqefi
Hrj^obq P^i^j* 0..0' ^s^k`bkq qlrp ibp abru i^`^rpb abp cfpprobp qebojfnrbp* nrf m^o i^
prfqbslkqbkqo^fkborkbrprob`^q^pqolmefnrbaö^moÉpO^ej^k,
/0
Bk `b nrf `lk`bokb ibp Çq^qp ab proc^`b* Sfbfo^ ibp qolrsbkq jbfiibrop ~ pb` nrö^sb`
ir_ofcf`^qflk*`bnrfbpq`lkqo^af`qlfob^sb`O^ej^k,@bqqblmmlpfqflkbkqobibpabru^rqbrop
mlroo^fq pöbumifnrbo m^o i^ arobqÇ abp j^qÇof^ru ÇqrafÇp* abp m^o^jÉqobp ab `lrmb bq abp
lrqfip afccÇobkqp, M^o`lkpÇnrbkq* prfs^kq ibp `lkafqflkpbq ibpm^o^jÉqobp ab`lrmb* rkpbri
mlfkqm^o^ÜqÑqobfks^of^kq8 i^aroÇbabsfbbpqjbfiibrob~pb`,
/,/,1 Rpfk^dbJNIsprpfk^db~pb`
Rk^rqob qvmbab ir_ofcf`^qflk bpq `birf oÇ^ifpÇ ^sb` rkb nr^kqfqÇjfkfj^ibab ir_ofcf`^qflk
&JNI',@bmol`ÇaÇ`lkpfpqb~molgbqborkbalpbjfkfjbabir_ofcf^kqproi^wlkbab`lrmb,
Afkfw &Afkfw* Cboobfo^ bq Pfisbfo^* 0..2' `ljm^ob iörpfk^dbJNI &/3 jI-e' bq iörpfk^db ~
pb` pro rkj^qÇof^r oÇcÇobk`Ç P>BE/1 &26/ E?', I^ sfqbppb ab `lrmb bpqab 1..j-jfk*
iö^s^k`bab.*/4jj-abkqpbqiölrqfibpqrk`bojbqklkobsÑqrabaf^jÉqob /0jj, Iö^rqbro
^oofsb^ru`lk`irpflkpnrb 8
è Ibp abru jlabp ab `lrmb &JNI bq pb`' alkkbkq rkb aroÇb ab sfb mo^qfnrbjbkq
fabkqfnrb, @b`f bpq aä ~ i^ do^kab sfqbppb ab `lrmb rqfifpÇb, Ib ir_ofcf^kq ^qqbfkq
afccf`fibjbkq i^wlkb ab iölrqfi+mfÉ`b bq i^wlkb lrqfi+`lmb^r`^o fi bpq* plfq Çs^mloÇ
^s^kq~`^rpbab i^qbjmÇo^qrob* plfq ib cirfab bpq pqlmmÇm^o iöÇgb`qflk abp `lmb^ru
lrplfqibpqro_ribk`bpab iö^focobfkbkqp^molgb`qflk,





Rkb ^rqob Çqrab `ljm^o^qfsbbkqob iörpfk^db ^sb`JNI &/.jI-e' bq iörpfk^db ~ pb` ^ÇqÇ
oÇ^ifpÇbm^oIf^l &If^lbqIfk*0..5', Ibj^qÇof^rrpfkÇa^kp`bqqbÇqrabbpq ibK>H6.&lr
>FPF+M0.',I^sfqbppbab`lrmbbpq`ljmofpbbkqob0..bq3..j-jfk^sb`rkb^s^k`bab.*/
~.*0jj-abkqp mlrorkrpfk^db bk cfkfqflk, Iölrqfi bpq rk `^o_rob obsÑqr &Qf>iK)QfK'ab
af^jÉqob /4 jj, Fi bpq ~ klqbo nrb iö^rqbrogrdb rkb mi^nrbqqb `ljjb rpÇb ilopnrb S?
^qqbfkq.,/jj,I^mirm^oqabpÇqrabprqfifpbkqrkS?ab.*1jj,
Iö^rqbro &If^l bq Ifk* 0..5' ^oofsb ~ i^ `lk`irpflk nrb iörqfifp^qflk ar JNI mol`rob ~
iölrqfi rkb jbfiibrob aroÇb ab sfb mbr fjmloqb ibp `lkafqflkp ab `lrmb &sfqbppb* ^s^k`b*
molclkabro ab m^ppb' qbpqÇbp, // bumifnrb `bqqb afccÇobk`b m^o rk ^mmloq aöluvdÉkb
prmmiÇjbkq^fob pro i^ wlkb lrqfi-`lmb^r ilop ab iörpfk^db JNI* `b nrf `oÇb rkb `lr`eb
aöluvab molqb`qof`b, Fi ^ Çd^ibjbkq klqÇ nröfi bufpqb rkb `boq^fkb sfqbppb ab `lrmb mlro
i^nrbiib`bqqb`lr`ebaöluvabbpqmirpbccf`^`b, Bkabpplrpab `bqqbsfqbppb* i^aroÇbabsfb
bpq^rdjbkqÇb doÄ`b ~`biib+`fj^fp ab c^Ålkjlfkp pfdkfcf`^qfsb, M^o `lkqob* ^rabpprp ab
`bqqbsfqbppbab`lrmb*`bqqb`lr`ebaöluvabqbka~pöbcc^`bo* `b nrf`loobpmlkaf`fa^kp ibp
loaobpab 3..j-jfk, I^`lr`eba öluvab^v^kqafpm^or* ibp`lkafqflkpbkqob iörpfk^db~ pb`
bq `birf ^sb` ib pvpqÉjb JNI absfbkkbkq mo^qfnrbjbkq fabkqfnrbp, Ib mol`ÇaÇ JNI bpq
alk`aÇ`lkpbfiiÇ^ruqoÉpe^rqbpsfqbppbpab`lrmb&prmÇofbrobp f`f~3..j-jfk',
M^o`lkqob* qlrglroppbilkIf^l&If^lbqIfk*0..5'* fibpqmoÇcÇo^_ibaörqfifpboiörpfk^db~pb`
bk qbojbp aöbccloqp ab `lrmb, @bru+`f plkq iÇdÉobjbkq mirp c^f_ibp, Ab jÑjb* iöÇq^q ab
proc^`b bpq jbfiibro ~ pb`, A^kp ib `^p ab iörqfifp^qflk arJNI* i^ `lr`eb aöluvab bpq i^
`^rpb aörkbaÇdo^a^qflkab iöÇq^qab proc^`b, Nr^kalk ^rdjbkqb i^sfqbppbab`lrmb* If^l
obj^onrb rkb afjfkrqflk ab `bqqb `lr`eb molqb`qof`b* alk` iöÇ`^oq ab nr^ifqÇ ab proc^`b
afjfkrb ^rppf bkjÑjb qbjmp* `b nrf molrsb ib ifbk bkqob i^ `lr`eb aöluvab bq iöÇq^q ab
proc^`b,
Afkfw &Afkfw* Cboobfo^bqPfisbfo^*0..2'bqIf^l&If^lbqIfk* 0..5'`lk`irbkqalk`qlrp ibp
abrunrbiöÇq^qabproc^`babpmfÉ`bpbpqiÇdÉobjbkqlr_fbkjbfiibro~pb`,If^lalkkb^rppf
i ö^ s^kq^db~ iörpfk^db ~pb`mlroibpbccloqpbkdbkaoÇp, M^o `lkqob*mlro i^aroÇbabsfb abp
/2
lrqfip* ibp abru ^rqbrop plkq lmmlpÇp, Afkfw qolrsbkq abparoÇbp ab sfb pfjfi^fobp a^kp ibp
qolfp`^p &cloqb ir_ofcf`^qflk*JNIbq~ pb`' ^ilop nrb If^l qolrsbkqrkbjbfiibrobaroÇbab
sfb ilop ab iörqfifp^qflk ar mol`ÇaÇ JNI, Fi bpq ~ klqbo nrb ibp abru ^rqbrop rqfifpbkq abp
sfqbppbp ab `lrmb prmÇofbrobp ~ 0..j-jfk, Ab mirp* If^l pb mi^`b a^kp ib `^p ab cfkfqflk









ab i^aroÇb absfb a^kp ib `^p ab iörqfifp^qflkar plrcob,J^fp `bqqb ^rdjbkq^qflkköbpqm^p
`lkpq^kqb* biib aÇmbkamofk`fm^ibjbkq ab iö^s^k`b, Pf iö^s^k`b bpq mbqfqb &ab iöloaob ab .*/
jj-abkq'* iö^rdjbkq^qflk kb pbo^ nrb ab /4 !) M^o `lkqob* pf iö^s^k`b ^mmol`eb .*13
jj-abkq* `biib+`f m^ppb ~ 7.!) Lk klqb alk` rk oÇbi fkqÇoÑq a^kp iö^glrq ab plrcob aörk
mlfkqabsrbÇ`lkljfnrb,
KÇ^kjlfkp* ib plrcob ^ iöfk`lksÇkfbkq ab afjfkrbo pfdkfcf`^qfsbjbkq i^nr^ifqÇ ab proc^`b,
Plk ^aafqflk absfbkqalk` fkqÇobpp^kqb rkfnrbjbkq bkÇ_^r`eb `^o fi mbrq mbojbqqob* mlro
rkbjÑjbaroÇbabsfb* aö^rdjbkqboibaÇ_fqabj^qfÉobbkibsÇ* lr_fbkmolilkdboi^aroÇb
absfbabplrqfipa^kpabp`lkafqflkpaörpfk^db fabkqfnrbp,Mlroi^cfkfqflk* iöÇq^qab proc^`b
mobk^kqrkbfjmloq^k`bmirpdo^kab*i ö^ glrqabplrcobbpq~molp`ofob,
/3
@bqqb ^rdjbkq^qflkab i^aroÇb absfb* doÄ`b ^r plrcob* bpq Çd^ibjbkqrkb abp`lk`irpflkp
ab @e^kao^pbh^o^k &@e^kao^pbh^o^kbqJ%P^lr_f* 0..4', Fi klqb Çd^ibjbkq nrb iörprobbpq
afccÇobkqb,>ilopnrbmlrorkj^qÇof^rM0.iörprobbpqmirqàqifkÇ^fob*bk`bnrf`lk`bokbrk
M0. ^rnrbi lk ^ ^glrqÇ ar plrcob* iörprob bpq mirp ibkqb bq ~ i^ cfk absfbkq _b^r`lrm mirp
_orq^ialk``^q^pqolmefnrb,
Pbilk?^áilkbqAloilq&?^áilkbqAloilq*0..0' 8








Bi+Elcv &Bi+Elcv E^pp^k* 0..5' molmlpb rkb clojrib mbojbqq^kq ab `^i`ribo ib jljbkq
^rqlro ab iö^ub ab olq^qflk aörk clobq, @b jljbkq bpq aÇ`ljmlpÇ bk abru m^oqfbp 8 ib
jljbkqJoaä^ru clo`bp ab `lrmb o^af^ibp &Cof bq Co,< bq ib jljbkqJq aä ^ru clo`bp ab
`lrmbpq^kdbkqfbiibp&Cqf bqC^', M^o`lkqobJobpqgrdÇbkdÇkÇo^imol`ebabwÇolprfs^kqBi+
Elcv&Bi+ElcvE^pp^k*0..5',Lkl_qfbkqalk` 8
? %  7  ? c $ ?  3 ) $\d # W r h K h 7c Z  d C




• _g8 MobppflkpmÇ`fcfnrb ab`lrmb
/4
@bqqbclojribarjljbkqpbobqolrsb^rppfa^kp ibp^oqf`ibp mr_ifÇpm^oibp ìQb`ekfnrbpab
iöfkdÇkfbro?J5.66ì&Qb`ekfnrbpabi%fkdÇkfbro*0../',Lkqolrsb^rppfi^clojribalkk^kq
i^s^ibroabiöbccloqab`lrmbpbilkQ^ubarclobqnrf*^a^mqÇb*bpqi^prfs^kqb 8
9j 7 Éh \ d h 7 h  )  n Q n i _d " $ h #
2 "/(0#




JekhY[i4 :[jj[ \_]kh[ [ij WZWfjw[ ZÖkd Whj_Yb[ _dj_jkbw G[hvW][ _iik Z[i K[Y^d_gk[i Z[ b Ö@d]wd_[kh gk_ W wjw
fkXb_w[d,**+5
Bk l_pbos^kq `bp clojribp* lk klqb nrb ibp clo`bp bq ibp jljbkqp ab `lrmb aÇmbkabkq




Ib mobjfbo jlaÉib molmlpÇ mlro aÇ`ofob i^ aroÇb ab sfb abp lrqfip bpq `birf ab Q^vilo
&Q^vilo* /7.5' 8
h+ 5 9 lL WU &/,1'
@öbpq ibjlaÉib ib mirp pfjmib mlroaÇcfkfo i^aroÇbabsfb &hc' abp lrqfipbkco^fp^db, Fikb
qfbkq`ljmqb nrbab i^sfqbppbab `lrmb &LW' `lj_fkÇb ^sb` abru `lkpq^kqbp &@bqU$) Ibp
jlaÉibpmolmlpÇpm^oi^prfqbm^oa ö^ rqobp `ebo`ebrop^glrqbkqa ö^rqobpm^o^jÉqobp &^s^k`b*
molclkabroabm^ppb,,,'bq-lrbkjlafcfbkqibjlaÉibj^qeÇj^qfnrb&molarfq*mlivkàjb,,,',
J^j^ifp &J^j^ifp* Hrkao^h bq Elos^qe* 0..3' oÇprjb mirpfbrop jlaÉibp ^sb` `ljjb
rkfnrbm^o^jÉqob*i^sfqbppbab`lrmb 8
NP^clkls ,. +  @guC`  &/,2'
` 0
Qbj`efk `x 5 L R & 9 p
Tr h+ ; j W R K 3 . &/,4'
jW
` *
Holkbk_bod hG p R  )@ 0'@Ü
D[&YNi[d !Ñ Y ( n T % Y ! n T % : &  "C2#
Do^klsphf h+ 59' u LR- u 9m"%LW &/,7'
Hàkfd+AbmfÇob^ru -. ; &//.'
D _  *p 3 i n % # O  FL #
B k d Z h W a  h { Ñ  L ` )9-OC `0 &9. lL W &/è/, #
/6
Aö^rqobp jlaÉibp mobkkbkq bk `ljmqb* bk mirp ab i^ sfqbppb ab `lrmb* iö^s^k`b bq i^
molclkabroabm^ppb^fkpfnrbaö^rqobpm^o^jÉqobp 8
è Bi+Elcv &Bi+ElcvE^pp^k* 0..5' bq Pe^t &Pe^t* 0..3_'alkkb i^aroÇb ab sfb ab
iölrqfi &hc'bkclk`qflkab 8 i^sfqbppbab`lrmb #LW$' iö^s^k`b m^oabkqp#Z]$'i^molclkabroab
m^ppb#Um^ ' 8
h+ 5 9 l L #U l Z * l U ,"dU &/,/1'
è Sfbfo^ &Sfbfo^* J^`e^al bq Bwrdtr* 0../' rqfifpb ibp jÑjbp m^o^jÉqobp nrb
moÇ`Çabjjbkq bk o^glrq^kq iörprob j^ufj^ib ^rqlofpÇb bk aÇmlrfiib mlro ibp mi^nrbqqbp
&L8aUl'è@bqqbclojribbpqi^prfs^kqb 8
&I/2 '
è A^kp ib ìCrka^jbkq^i lcqlli abpfdkî &Kbb bq Pl`fbqv lcJ^krc^`qrofkd* /776'*
iö^rqbro molmlpb a^kp rk mobjfbo qbjmp ib jÑjb jlaÉib nrbPe^t bqBi+Elcv mrfp fi
o^glrqbrk^rqobm^o^jÉqobnrfbpqi^arobqÇarj^qÇof^r#>8$ 3
h+ 5 9 l L x l Z Z]l U R l > 8 %  &/+/3'
è Pobbo^j&Pobbo^jbq^i,*0..4'^glrqb~i^clojribab_^pbabBI+Elcv*ibklj_obab
abkqp #O$ moÇpbkqbp pro iölrqfi ^fkpf nrb i^molclkabroab m^ppb o^af^ib #Udf$) @bqqb clojrib
bpqrqfifpÇbmlroi^cfkfqflkbkco^fp^dbm^oPobbo^j 8
h + 5 9 l L WU u Z Z  l U fdUl U e'dfl O ; u ç<ò &/,/4'
>fkpf*rkdo^kaklj_obabclojribpplkqmolmlpÇbp,Klrp^almqbolkpmlroklqobÇqrab`biib
nrf fkqbomoÇqbo^ ibjfbru klp oÇpriq^qp, J^fp a^kp klqob `^p* pbribjbkq i^ sfqbppb ab `lrmb
`e^kdbo^, Ibp jlaÉibp alkkÇp m^o ibp Çnr^qflkp &/,/1' ~ &/,/4' obsfbkaolkq cfk^ibjbkq ^r






qvmb aörpfk^db bpq ib mirp ^s^kq^dbru Ç`lkljfnrbjbkq &~ pb` lr ^sb` ir_ofcf`^qflk', Mlro
`bi^*klrp^iilkpaÇcfkfoafccÇobkqpmlfkqpnrfabsolkqÑqobmofpbk`ljmqba^kpklqobjlaÉib,


















abp klq^qflkp ilopnrb `bi^ pbo^ mlppf_ib, M^o i^ prfqb* a^kp ib `e^mfqob qo^fq^kq ar `läq
aörpfk^db*klrp`ljm^obolkp`e^nrbm^oqfbmlrol_qbkfoklqobjlaÉib,
Ib mobjfbo jlaÉib bpq fppr ar ifsob ìJ^`efkfkd A^q^ E^ka_llhî &J^`efk^_fifqv A^q^*
/76.',@bjlaÉibmobkabk`ljmqbmirpfbropmlfkqp8 ib`läqaörqfifp^qflk&J'ab i^j^`efkb
bkclk`qflkarqbjmpab qo^s^fi bqabmlpfqflkkbjbkq ab iölrqfi ~_^ppblr~do^kabsfqbppb*
arqbjmpab `e^kdbjbkqab iölrqfi* ar klj_ob ab mfÉ`bp ~rpfkbo, IbjlaÉib qfbkq`ljmqb
^rppfabi^aÇmoÇ`f^qflkabi^co^fpbjlkl_il`rqfifpÇb*^fkpfnrb plk`läqaö^`e^q*aö^ccrq^db
bqaboÇdi^db, M^o`lkqob* fikb c^fq^r`rkbafccÇobk`b bkqob iöÇ_^r`eb bqi^cfkfqflk,Abmirp*





ab`bqqb Çq^mb* i^j^`efkb_fbknröfk^`qfsbmlppÉabrk `läq, BiibbpqrqfifpÇbj^idoÇ




abplrqfip qfbkqÇd^ibjbkq`ljmqbab iö^fdrfp^db ab`birf`f `^o fi bpqmoÇsrmlrork
lrqfijlkl_il`,
0/
Ib qolfpfÉjb jlaÉib ab `läqp moÇpbkqÇ molsfbkq ab Perkjrd^j &Perkjrd^j* Obaav bq
K^obkao^k*0...',
è F`f i^clojribab`läqbpqmoÇpbkqÇb`ljjbrkbpljjb, Ibmofk`fmbbpqibjÑjbnrb
mlro M^obkq lr ib J^`efkfkd A^q^ E^ka_llh &J^`efk^_fifqv A^q^* /76.' p^rcnrb
Perkjrd^j o^glrqb iöfaÇb nrb mirpfbrop lmÇo^qflkp afccÇobkqbp mbrsbkq Ñqob
oÇ^ifpÇbp,
è >r`rkbafccÇobk`b köbpq c^fqbbkqob iöÇ_^r`eb bq i^ cfkfqflk, Ibp`lkafqflkpab`lrmb
plkqdÇkÇo^ibjbkqafccÇobkqbpbkqobibpabrubqnrfmirpbpq* ibpmi^nrbqqbpkbplkqm^p
clo`Çjbkqfabkqfnrbp,









Ibp abru jlaÉibp moÇ`Çabkqp &M^obkq* Plkdjbkb bqHbkkb* 0..59 Perkjrd^j* Obaav bq
K^obkao^k*0...'kbqfbkkbkqm^p`ljmqbabp`läqpifÇp^ruqbjmpab`e^kdbjbkqabplrqfip




>sb` hWcibqbjmpab`e^kdbjbkqab iölrqfi*C ibpco^fpdÇkÇo^ru* Ji ibqbjmpaörpfk^dbbqhc
i^aroÇbabsfbabiölrqfi,
00
Fi c^rq ^rppf aÇqbojfkbo ibp` läqp aörpfk^db bkmboÅ^db, Ibqbjmp aörpfk^dbbk mboÅ^dbbpq
alkkÇm^oBi+Elcv&Bi+ElcvE^pp^k*0..5',I^clojribabqbjmpa örpfk^dbbpqalkkÇbmlro
ib`^parmboÅ^dbbkdÇkÇo^iaörkqolraÇ_lr`e^kq,Slf`f`bqqbclojrib 8
^e u B'F ) &BXF
'd D fd u Z d` uO fd &/,/6'
:  * * &/,/7'BUd ; v u ` l q & g c '
>sb` 8 iö^mmol`eb ar clobq &B m^'* i^ ilkdrbro ar qolr #Bhd$' i^ ilkdrbro ab ploqfb ar clobq





JekhY[ 48ZWfjw Zk b_lh[ Z[ <b'^e\o& ~=kdZWc[djWbi e \  cWY^_d_d] fheY[ii[i4 Yedl[dj_edWb WdZ
kdYedl[dj_edWbfheY[ii[iÄfkXb_w[d,**1(
+(.(, =hW_i]wdwhWknZÖkj_b_iWj_edZ[bWcWY^_d[ZÖki_dW][
A^kp qlrp ibp jlaÉibp ab `läq moÇ`Çabkqp* ibp ^rqbrop Çs^irbkq ib `läq aörqfifp^qflk ab i^
j^`efkb `ljjb ib qbjmp aörqfifp^qflk jriqfmifÇ m^o rk `lbccf`fbkq bpqfj^kq ibp co^fp ~
iöebrob, J^fp ^r`rkkb aÇq^fiib`b `läq, Arsboifb &M, Arsboifb* /777' ibjlaÇifpb bkqbk^kq
`ljmqbababruc^`qbrop 8 ibpco^fpaöbumilfq^qflkbqi ö^ jloqfppbjbkqab i^j^`efkb,Ibpco^fp
aöbumilfq^qflk mobkkbkq bk `ljmqb ibp co^fp ab oÇm^o^qflk bq a öbkqobqfbk ab i^ j^`efkb*
01
aöl``rm^qflkp a^kp ib _Äqfjbkq* ab `lkpljj^qflk bk Çkbodfb Çib`qofnrb bq ab i^ `e^odb
p^i^of^ib, I^m^oqfb^jloqfppbjbkqqo^arfq ib`läqaö^`e^qab i^j^`efkb,@bjlaÉibkölr_ifb
^r`rk abp co^fp ^kkbubp, Fi qfbkq `ljmqb ab qlrp ibp m^o^jÉqobp buqÇofbrop ^dfpp^kq pro ibp
co^fpabclk`qflkkbjbkqp,
+(.(- :ezjib_wiubÖkj_b_iWj_edZÖkd\bk_Z[Z[Yekf[
Klrpabslkp Çd^ibjbkqaÇqbojfkbo ib `läqar pvpqÉjb ab ir_ofcf`^qflk* armofu aö^`e^qar
ir_ofcf^kq bq ab plk qo^fqbjbkq, @b `läq obmoÇpbkqb bksfolk /4+/5# abp `läqp aörpfk^db
qlq^ru&Hil`hbbqBfpbk_i^bqqbo* /7759Tbfkboqbq^i,*0..2',
Kf`li^lr &Kf`li^lr* Qeropqlk bq@^j^e^k* 0..0' ^ Çq^_ifqrkjlaÉib mlro iörqfifp^qflk ab
cirfabpab`lrmbabqvmbplir_ib*pbjf+pvkqeÇqfnrblrpvkqeÇqfnrb,@bjlaÉibpbaÇ`ljmlpb
bk mirpfbrop m^oqfbp 8 ib `läq ifÇ ~ iö^`e^q ar cirfab ab `lrmb* ibp aÇmbkpbp c^fqbp mlro
molilkdboi^aroÇbabsfbarcirfabab`lrmbbqplkqo^fqbjbkqcfk^i,





• PÇnrbk`b / 8 qo^fqbjbkqm^opÇafjbkq^qflklrm^opÇm^o^qflkabiöerfibm^odo^sfqÇ,
• PÇnrbk`b0 8 qo^fqbjbkqm^ocilqq^qflkm^ofkprcci^qflkaö^folrriqo^cfiqo^qflka^kpib
_rqabqo^fqboiöb^rmoÇpbkqba^kpibcirfabab`lrmb,
• PÇnrbk`b1 8qo^fqbjbkqm^o^_plomqflkar`^o_lkb,
Ilop ab iöÇklk`f^qflk ab `bp afccÇobkqp `läqp* Kf`li^lr &Kf`li^lr* Qeropqlk bq @^j^e^k*
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JekhY[4:[YbWii[c[dj[ijj_hwZ[ bWdehc[ @JF-02/Z[ +33-(
03
Pbilk Pe^t &Pe^t* 0..3^'* `boq^fkp qvmbp ab `lmb^ru plkq grdÇp `ljjb c^slo^_ibp bq
a ö^ rqobpklk,
è @lmb^ru c^slo^_ibp 8 or_^k `lroq* qr_ri^fob `lroq* eÇif`láa^i &olkabiib bq `lkfnrb'
`lroq*bk^o`^qq^`eÇbqaÇq^`eÇ*ÇiÇjbkq^fob*
è @lmb^ru aÇc^slo^_ibp 8 or_^k ilkd bq bk`ebsÑqoÇ* qr_ri^fob ilkd bq bk`ebsÑqoÇ* bk
pmfo^ibmi^qbq`lkfnrb*eÇif`láa^i&olkabiibbq`lkfnrb'ilkdbqbk`ebsÑqoÇ*^fdrfiib,
>sb` `b `i^ppbjbkqabp `lmb^ru bk c^slo^_ibp lraÇc^slo^_ibp* klrp pbolkp bkjbprob ab
`lk`irobabiöfjm^`qar`lmb^rproklpoÇpriq^qp,
+(0 @cfWYjZ[ibkXh_\_WdjiikhbWiWdjw[jbÖ[dl_hedd[c[dj
Ibp ir_ofcf^kqp plkq `lkkrp mlro `boq^fkbp ^mqfqrabp qb`ekfnrbp bq mlro ibro molmofÇqÇ ab
obcolfafppbjbkq, M^o `lkqob* ibrop fjm^`qp kÇd^qfcp pro iöbksfolkkbjbkq bq i^ p^kqÇ plkq
_b^r`lrmjlfkp`lkkrp,
Pbilk ib DUh]cbU` ?bgh]hihY c Z  EWWidUh]cbU` IUZYhm UbX >YU`h\ &KFLPE* /776'* ibp
ir_ofcf^kqp plkq plro`bp ab mol_iÉjbp mrijlk^fobp arp ^ru fke^i^qflkp* ab mol_iÉjbp
fkqbpqfk^ru ilopnröfip plkq fkdÇoÇp* lr ab mol_iÉjbp ab mb^r nr^ka fip plkqjfp bk `lkq^`q
^sb``biib+`f,Ibpmol_iÉjbpobpmfo^qlfobpbqibpj^i^afbpabpmlrjlkp`lkkrpplkq8 i^qlru*
ibp obppboobjbkqp ab i^ mlfqofkb* iö^pqejb* ibp foofq^qflkp abp slfbp obpmfo^qlfobp ^fdrÖp* ibp
_olk`efqbp `eolkfnrbp, Ibp mol_iÉjbp ab mb^r plkq ibp foofq^qflkp* ibp Çormqflkp lr iö^`kÇ,
Abmirp*ibpir_ofcf^kqpmbrsbkqfoofqboi^dlodb*ibpvbrubqibkbw,
04
@b dbkob ab mol_iÉjbp prosfbkq jÑjb ^sb` abp `lroqbp mÇoflabp aöbumlpfqflk, Aö^moÉp ib
KFLPE&KFLPE* /776'* pf lk`lkpfaÉob ib `^pa örklmÇo^qbronrf qo^s^fiibqlrqb i^glrokÇb
pro rkbj^`efkb* bq `b`f mbka^kq abp ^kkÇbp &0. ^kp lr mirp'* ibp ofpnrbp ab `^k`bop plkq
^``orp,Ibp`^k`bopprosfbkkbkq^rkfsb^rar i^ovku*arm^k`oÇ^p*ab i^mb^r*arob`qrj*ar
p`olqrj lr ab i^ sbppfb, Iöbumlpfqflk oÇmÇqÇb ^ru ir_ofcf^kqp ^rdjbkqb ibp ofpnrbp ab
j^i^afbabpmlrjlkpab1..#`ljm^oÇ~rkbmboplkkbklkbumlpÇb&KFLPE* /776',
Ibp ir_ofcf^kqp plkq abp molarfqp `efjfnrbp, Fip lkq clo`Çjbkq rk fjm^`q pro
iöbksfolkkbjbkq, Lo* `bq fjm^`q alfq a^kp rkb pl`fÇqÇ ab mirp bk mirp plr`fbrpb abp
mol_iÉjbp bksfolkkbjbkq^ru* obpmb`qbo i^ k^qrob, Ibro qo^fqbjbkq bpq plrsbkq `ljmibub
`ljmqb qbkr ab ibro `ljmibufqÇ bq ar klj_ob aö^aafqfcp moÇpbkqp a^kp ib cirfab, Plhlsf`
&Plhlsf`bqJfg^klsf`*0../'bqJ^ohp_boov &J^ohp_boov* 0..2' ifpqbkq ib_rqabpafccÇobkqp
^aafqfcpnrölkmbrqobqolrsboa^kp ibpcirfabpab`lrmbp, Fiplkqmlro_rqab 8
è OÇarfobiörprobabplrqfipbkcloj^kqrkcfijmolqb`qbro*
è Mbojbqqbabir_ofcfboplrpabcloqbpmobppflkp&bubjmib 8 m^o^ccfkbp`eiloÇbp'*
è BjmÑ`eboi^`loolpflk&bubjmib 8 priclk^qbab`^i`frj'*
è OÇarfobi^cloj^qflka ö^ Çolpli*
è OÇarfobi^`loolpflkabi^mfÉ`brpfkÇb*
è BjmÑ`eboi^cloj^qflkabjlrppb,
Abmirp* abp ^dbkqp Çjripfcf^kqp* abp _fl^`fabp* abp pr_pq^k`bp lalo^kqbp bq abp `lilo^kqp
&mlromlrslfoibpfabkqfcfbomirpc^`fibjbkqm^obubjmib'plkq^rppf^glrqÇp,
@bqqb `ljmibufqÇ abp ir_ofcf^kqp bpq arb ^rujriqfmibp oàibp nrölk plre^fqb ibro alkkbo bq
m^o`lkpÇnrbkqobkaibroc^_of`^qflkaÇif`^qb, FiabsfbkqqoÉpafccf`fibabqolrsborkir_ofcf^kq
Ç`lildfnrb* nrf moÇpbosb i^ p^kqÇ ab iölmÇo^qbro bq nrf mbrq ^mmloqbo qlrp ibp ^s^kq^dbp







proc^`b' abp ^`fbop ~ jlribp a^kp ib _rq ab `ljm^obo iörpfk^db ~ pb` bq `birf ^sb`
ir_ofcf`^qflk,Klrpslrilkp^rppf aÇqbojfkbo ib `läqbk clk`qflkabp`lkafqflkpab`lrmbbq
abpm^o^jÉqobpaörpfk^dbmlrombojbqqobabslfoplrprk^rqob^kdibklqob`elfu &rpfk^db~
pb`lrrpfk^dbir_ofcfÇ',







è Jbprobo iörprob bk aÇmlrfiib &S?' abp abru mi^nrbqqbp ^jlsf_ibp qlrqbp ibp 0 ~ 4
m^ppbp,Ib`ofqÉobabcfkabsfbrqfibabpmi^nrbqqbpbpqS?;.,1jj*









Klrpklrp pbosfolkp abp qbpqp abmboÅ^dbmlroÇs^irbo ibp clo`bp ab `lrmbkÇ`bpp^fobmlro
`e^`rkabpj^qÇof^ru,
Mol`Çarobp 8
è Mbo`bo ibp ^`fbop^ru`lkafqflkp aÇqbojfkÇbp &sfqbppbab `lrmb* ^s^k`b* af^jÉqobar
clobq*molclkabroarqolr*bq`'*
è Obibsboi^clo`bbqibjljbkqpbilkiö^ubarclobq&bccloqkloj^i'*



























A^kp `bqqb Çqrab* `fkn ^`fbop ~jlribp plkq ÇqrafÇp alkq slf`f i^ arobqÇ bq i^ `ljmlpfqflk
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JekhY[ 4 CWYecfei_j_edY^_c_gk[W_di_gk[ bWZkh[jwedjwjw\ekhd_[ifWhJeh[b'=eh][(
Aö^moÉpPlobiClodb*klrp^slkpnrbinrbpobj^onrbppro`bpj^qÇof^ru 8
è Iö^`fboPC+3 bpqrk ^`fboab qvmb>FPF+2/1. ^sb` rkb cloqb qbkbrobk`eoljbbq bk
jliv_aÉkb,@bq^`fbo^ab_lkkbp`^o^`qÇofpqfnrbpmlroibmlifpp^db, Fi bpq`ljm^qf_ib^sb`
iörpfk^db m^o Çib`qolÇolpflk, @bp ^mmif`^qflkp plkq s^ofÇbp 8 prmmloq ab j^qof`bp* `eÄppfp
mlrojlribp bkmi^pqfnrb* prmmloqp mlroj^qof`b clodÇb*jlribp kbkÇ`bppfq^kqm^pab qoÉp
_lkkbp cfkfqflkp, @bq^`fbopboq^rppfmlroc^fobabpjlribp~fkgb`qflkmi^pqfnrb*a^kp ib`^p
abjlribpabc^f_ibpÇm^fppbrop,
è Iö^`fboPC+01/0 &lrAFK /,01/0'bpqrk^`fbomlppÇa^kqrkb_lkkbrpfk^_fifqÇ, Fibpq
aÇ`lkpbfiiÇmlroibdo^fk^db`efjfnrb,
1/





@öbpq rkb co^fpbrpb 1 ^ubp ~ `ljj^kabp krjÇofnrbp mlppÇa^kqrkb sfqbppb ab olq^qflk ab









è @ljmlpfqflk8 qofmib obsÑqbjbkq MSA &aÇmàq mevpfnrb bk me^pb s^mbro' 8
QfK-Qf@K-QfKmlroibpmi^nrbqqbpabqvmbH@503J*
è FPL 8M0.+13bqJ i3+13,
10
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>mmif`^qflk 8Ibp mi^nrbqqbp rqfifpÇbp plkq ob`ljj^kaÇbp mlro ib co^fp^db ^sb` lr p^kp
ir_ofcf`^qflk,Lkmbrqrpfkboabp^iif^dbpab`^o_lkb*abp^`fbop^rpqÇkfqfnrbpfkluva^_ibpbq
abp^iif^dbpab qfq^kb, @b qvmbabmi^nrbqqb obsÑqrbbk`^o_robm^oaÇmàqmevpfnrbbkme^pb
s^mbro&MSA'oÇpfpqb_fbk^ru`el`pqebojfnrbp^cfkaöl_qbkforkb_lkkbbqcf^_ibaroÇbab
sfb, Ab mirp* ib obsÑqbjbkq m^o MSA bpq moÇcÇo^_ib ^r aÇmàq `efjfnrb bk me^pb s^mbro
&@SA'aö^moÉpibJlabjJ^`efkbPelm&Do^e^j*0..5' 8
ìIbp obsÑqbjbkqp MSA X,,,Z plkqjfk`bp bq ifppbp* bq kb qo^kpjbqqbkq nrb ab qoÉp
c^f_ibp qbkpflkp oÇpfarbiibp ^r `^o_robnröfip ob`lrsobkq* `b nrf ^fab ~rkb _lkkb
oÇpfpq^k`b ~ iörprob bk bkq^fiib bq m^o Ç`^fii^db, @ljm^oÇp ^ru obsÑqbjbkqp@SA*
`bruMSA prfsbkqmirp cfaÉibjbkq ibmolcfiabp^oÑqbpab`lrmbqoÉpsfsbpalkqlk
qfob i^odbjbkq molcfq ^rglroaöerf, @b`f sbrq afob nrb ibp ^oÑqbp abp mi^nrbqqbp
obsÑqrbpMSAplkqfkqofkpÉnrbjbkqmirpqbk^`bpnrb`biibpabpmi^nrbqqbpobsÑqrbp
@SA, X,,,Z IbpobsÑqbjbkqpMSA^mmloqbkqab i^oÇpfpq^k`b~iörprob*rkbpq^_fifqÇ
`efjfnrb ~ i^ proc^`b ab iölrqfi bq rkb _lkkb oÇpfpq^k`b ~ i^ cloj^qflk aö^oÑqbp
o^mmloqÇbp,î&Do^e^j*0..5'
Ab mirp* ibp `lk`irpflkp ab i^ obsrb ab ifqqÇo^qrob pro ib `elfu abp lrqfip moÇ`lkfpbkq
iörqfifp^qflk aörk lrqfi ~ mi^nrbqqbp o^mmloqÇbp, Mlro ib j^qÇof^r ab iölrqfi* Ro_^kphf





Ibp mi^nrbqqbprqfifpÇbp plkqmoÇsrbpm^oHbkk^jbq^i &Hbkk^jbq^i* 0..6' mlrorpfkboa^kp
abp sfqbppbp ab `lrmbp ab iöloaob ab 7. ~ 0.. j-jfk bq mlro abp ^s^k`bp ab .*/ ~ .*1
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1.. bk mlppÉab rkb _fbk jbfiibro nrb ib PC+0..., M^o `lkpÇnrbkq i^ mfÉ`b ^rdjbkqb
_b^r`lrm mirp c^`fibjbkq bk qbjmÇo^qrob `b nrf bumifnrbo^fq `bp s^ibrop mirp c^f_ib bk
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bccloqp mlro ib PM+1.., Bk `b nrf `lk`bokb ib PC+3 bq ib PC+01/0* ibro `lkar`qfsfqÇ
qebojfnrb Çq^kq pfjfi^fob* ibro`ljmloqbjbkq bpq irf ^rppf pfjfi^fob, Iöfjmloq^k`b f`f ab i^
`lkar`qfsfqÇqebojfnrbilopabpbccloqpabmboÅ^dbpbqolrsbsÇofcfÇb,
Lkklqb ^rppf rkmeÇkljÉkbm^oqf`rifbo pro ibp s^ibrop `^i`riÇbpmlro ibp Ç`^oqp qvmbp, Bk
bccbq`biibp+`fplkqqlrglropprmÇofbrobpilopabiörpfk^db^sb`ir_ofcf`^qflk&p^rcmlroibPC+
01/0', @bqqb afccÇobk`b kb mbrq nrb pöbumifnrbo m^o iörqfifp^qflk ar ir_ofcf^kq, Ib gbq ar
ir_ofcf^kq* m^o i^ mobppflk dÇkÇoÇb* mbr mbrq Ñqob `oÇb abps^of^qflkpj^idoÇ nröfi köbpq m^p
afofdÇproi^proc^`babi^mfÉ`bj^fpproiölrqfi,>m^oq`bi^*lkkbslfq^r`rkb^rqobo^fplk~
`bqqbafccÇobk`b,
Bk `lk`irpflk* iörpfk^db ~ pb` ^mm^o^Üq `ljjb Çq^kq ib mirp molmf`b `^o fi bkqo^Ükb abp
[\\ehji]wdwhWb[c[djmirpc^f_ibp*bu`bmqÇrkj^qÇof^r,J^fp`bqqbafccÇobk`bbkqob iörpfk^db
~ pb` bq iörpfk^db ir_ofcfÇ köbpq m^p qoÉp fjmloq^kqb, Sfbfo^ &Sfbfo^* J^`e^al bq Bwrdtr*
0../' klq^fq^rppfnrbibpclo`bpab`lrmbpÇq^fbkqmirpc^f_ibp*q^kafpnrbO^ej^k&O^ej^k
bq ^i,* 0../9 O^ej^k* Pbkqefi Hrj^o bq P^i^j* 0..0' grdb^fq ibro afccÇobk`b mbr







Jlabaörpfk^db PC+3 PC+01/0 PC+0... PM+1.. PC+0.3.s
co^djbkqÇp
>pb` Klk Lrf Lrf Klk Lrf
Ir_ofcfÇ Klk Lrf Klk Klk Lrf
eÇif`láa^ru`lroq
>pb` Lrf Lrf Lrf Lrf Lrf
Ir_ofcfÇ Klk Klk Lrf Klk Lrf
eÇif`láa^ruilkd
>pb` Lrf Lrf Klk Lrf Lrf
Ir_ofcfÇ Lrf Klk Lrf Lrf Lrf
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Bk`bnrf `lk`bokb i^`lribroabp `lmb^ru* `bru+`f plkq qlrglrop dofpnrb `b plfq ~ pb`lr
^sb` ir_ofcf`^qflk, Iöbu`bmqflkkb pb c^fqnrba^kpabru`^p*mlroibPC+0.3.sbqibPM+1..
ilopab iörpfk^db~pb`, Ibp `lmb^ru plkqa^kp`b`^p i~_ibr-sflibqmlro ibp co^djbkqÇplr
ibpeÇif`láa^ru`lroqp,Fipplkqm^o`lkqobbkaÇdo^aÇp*ardofpsbopibsflibqmrfpib_ibrmlro
ibpeÇif`láa^ru ilkdp,@bpafccÇobk`bpab`lribroplkqarbp~abpdo^afbkqpqebojfnrbp,@bi^
mbrq pöbumifnrbom^o i^ cof`qflkbkqob iölrqfi bq i^mfÉ`b, Pf `biib+`f bpqmirp fjmloq^kqbmlro
`bp abru j^qÇof^ru i~* ib aÇd^dbjbkq ab `e^ibro bpq prmÇofbro, >rqob plirqflk* i^
`lkar`qfsfqÇqebojfnrbbpqprmÇofbrobmlroibPC+0.3.sbqibPM+1..,A^kp`b`^p*ibp^`fbop
`e^rccbkq_b^r`lrmmirpc^`fibjbkqbq^qqbfkaobabpqbjmÇo^qrobpmirpÇibsÇbp,
Ibp `lmb^ru `lkqfkrp kb plkqm^p so^fjbkq aÇpfoÇp proqlrq bkmboÅ^db, Fip plkqafccf`fibp ~
Çs^`rbobqmbrsbkqkÇ`bppfqboabobpploqfoiölrqfimlrokbqqlvbo*`bnrfbpqrkbmboqbabqbjmp,
Ibp`lmb^ruco^djbkqÇpm^o`lkqobplkqibpmirpc^`fibp~Çs^`rbobqalk`moÇcÇo^_ib, Fibpq~
klqbonrb ibp`lmb^ruplkqbkdÇkÇo^imirp co^djbkqÇp ilopab iörpfk^db~pb` ilopnrb`bru+
`fmobkkbkqrkbqbfkqb_ibr-sflibq*`bnrfbpqib`^parPC+0...bqarPC+0.3.s, @bi^obglfkq
bk m^oqfb ibp oÇpriq^qpabO^ej^k&O^ej^kbq^i,* 0../9 O^ej^k* PbkqefiHrj^obq P^i^j*
0..0' nrf qolrs^fq Çd^ibjbkq nrb ibp `lmb^ru Çq^fbkq mirp co^djbkqÇp ~ pb`, Ib mboÅ^db ~
pb` bk mirp ab oÇarfob ibp bccloqp mbrq c^`fifqbo iöÇs^`r^qflk abp `lmb^ru mlro `boq^fkp
j^qÇof^ru,
-(. 9_bWdZkY^Wf_jh[
Iörpfk^db oÇarfq a^kp i^ j^glofqÇ abp `^p ibp s^ibrop abp clo`bp ab `lrmb kÇ`bpp^fobp ^r
mboÅ^db,KÇ^kjlfkp`bqÇ`^oqköbpqm^pqoÉpfjmloq^kq,Abmirp*iörpfk^db~pb`mbrqc^`fifqbo





Ilop ab i^ oÇ^ifp^qflk ab jlribp* iöbkiÉsbjbkq ab j^qfÉob m^o co^fp^db bpq rkb Çq^mb
fjmloq^kqb ab ibro c^_of`^qflk* Çq^mb nrf ab pro`olfq* bpq dÇkÇo^ibjbkq i^ mirp ilkdrb,
IöÇqrababi^aroÇbabsfbabplrqfipbpqalk`fjmloq^kqbmlroaÇqbojfkboibjbfiibroo^mmloq
`läq+o^mfafqÇ, Ab mirp* iöÇqrab ab ibro rpfk^_fifqÇ ~ pb` glrb rk oàib mofjloaf^i, Pf
iörpfk^_fifqÇ pö^ sÉob jbfiibrob ~ pb`* klrp mlroolkp lmqfjfpbo i^ oÇ^ifp^qflk abpjlribp bq
klrp^rolkpc^fqrkm^pa^kpi^oÇar`qflkabiörqfifp^qflkabj^qfÉobpmliir^kqbp,




Klrp ^iilkp alk` Çqrafbo i^ aroÇb ab sfb ab `e^nrb ^`fbo a^kp ib `^p ab iörpfk^db ^sb`
ir_ofcf`^qflkbqibp`ljm^obobkqobbru,Mrfp*klrpoÇ^ifpbolkpi^jÑjblmÇo^qflka^kpib`^p





LâS `bpq i^sfqbppbab`lrmbbkjÉqobm^ojfkrqbp*Qi^aroÇbabsfbab iölrqfi bkjfkrqbp*
@bq^ibp`lkpq^kqbpabiöÇnr^qflk,
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Iö^`fbo PC+01/0 mlppÉab i^ qbkbro bk plrcob i^ mirp fjmloq^kqb, M^o `lkpÇnrbkq klrp







Ibp jbprobp mofpbp ilop abp bpp^fp mbojbqqbkq aöl_qbkfo abp `lro_bp moÇpbkq^kq iörprob ab
iölrqfi &S?'bkclk`qflkarqbjmpaörpfk^db,Slf`fbkbubjmib ibpqbka^k`bpl_qbkrbpmlro
ibPC+01/0ilopabiörpfk^db^sb`ir_ofcf`^qflk,

















Ibp alkkÇbp l_qbkrbp mlro ibp ^rqobp j^qÇof^ru plkq clrokfbp ab M>KKBUB SFF ~
iö>KKBUBU,BkprfqbdoÄ`b~`bpalkkÇbp*lkbpqbkjbprobaöfkqbomlibobqm^o`lkpÇnrbkq
abaÇqbojfkboibparoÇbpabsfb*`%bpq+~+afobnr^kaiölrqfi^qqbfkqrkbrprobS?ab.*1jj,
KÇ^kjlfkp ibp s^ibrop obibsÇbp plkq ~ slfo `ljjb abp s^ibrop aöloaob ab do^kabro, Bk
bccbq*klrp^slkpmofpi^jlvbkkbaörprobababrumi^nrbqqbpmlrol_qbkfo`bp`lro_bp*j^fp
mlro ^slfo abp oÇpriq^qp mirp moÇ`fp* fi ^ro^fq c^iir oÇmÇqbo `bp bpp^fp, J^fp i^ aroÇb ab
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3.
I^aroÇbabsfbmlroiö^`fboPC+3~53j-jfkkö^m^pÇqÇqolrsÇb`^oiörprobÇq^fqbk`lobqoÉp





a^kp i^do^kabj^glofqÇabp`^p qlrqbkobpq^kqqoÉp pfjmibaörqfifp^qflk,DoÄ`b^rualkkÇbp
ob`rbfiifbp*klrppljjbpbkjbprobabaÇqbojfkboibp`lbccf`fbkqparjlaÉibabQ^vilomlro
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MobjfÉob obj^onrb* bk l_pbos^kq i^ Cfdrob 2,0 ~ i^ Cfdrob 2,3* bpq i^ kbqqb afccÇobk`b ab
`ljmloqbjbkqbkqob ibpj^qÇof^ru, MlroibPC+3 bqibPC+01/0* iörpfk^db~pb`pbaÇj^onrb
_b^r`lrmab iörpfk^db^sb` ir_ofcf`^qflk* `bnrf köbpqm^p ib `^p mlroib PC+0... bq ib PM+
1..,






PC+3 1.. Cb ;346u o .%213 &2,0'
PC+01/0 1.. LW ;526uozå%320 &2,1'
PC+0... 12/ LW ; 4 / 3 u o .ö25 &2,2'




PC+3 1.. C ` ;3.6u Q %.+074 &2,4'
PC+01/0 1.. LW ;5/0lJpx"a &2,5'
PC+0... 12/ LW 5/,.N Jp+C2 &2,6'
PM+1.. 12/ LW ;311u5*z&J/ &2,7'
IbjlaÉib ab Q^vilo mlro ib PC+3 ilop ab iörpfk^db ~ pb` ^ ÇqÇ `^i`riÇ p^kp i^ sfqbppb ab
`lrmb ab /03 j-jfk mlro mlrslfo jfbru ^mmolufjÇ m^o o^mmloq ^ru ^rqobp sfqbppbp ab
`lrmb, Ib `lbccf`fbkqabaÇqbojfk^qflkmlro`e^`rkabpj^qÇof^rua^kp ib `^pab iörpfk^db
^sb` ir_ofcf`^qflkbpqprmÇofbro~.*73. &.*75.mlro ib PC+3* .*730 mlro ib PC+01/0* .*766
mlro ib PC+0... bq .*735 mlro ib PM+1..', Mlro iörpfk^db ~ pb`* fi bpq rk mbr mirp c^f_ib
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&.*745 mlro ib PC+3* .*716 mlro ib PC+01/0* .*643 mlro ib PC+0... bq .*712 mlro ib PM+
1..',I^jlaÇifp^qflkab i^aroÇbabsfbm^oi^clojribmolmlpÇbm^oQ^vilo&Q^vilo* /7.5'
bpq mboqfkbkqb pro i^ mi^db ab sfqbppb ab `lrmb `lkpfaÇoÇb proqlrq mlro iörpfk^db bu`bmqÇ
mlro iörpfk^db ~ pb` ar PC+0..., J^fp mlro rkb jbfiibrob `ljm^o^fplk* ib jlaÉib ab
Q^vilo^ÇqÇj^fkqbkr,
.(, :ecfWhW_iedZ[bÖkikh[Z[iekj_bi
Fibpqmlppf_ibabmoÇslfoilopab i^oÇ^ifp^qflkabpbpp^fp~pb`*nr^ka ibpmi^nrbqqbp plkqbk
cfkabsfb&S?;.*1jj'doÄ`b~abru`ofqÉobp,Ibmobjfbobpqi^qbjmÇo^qrobabpmi^nrbqqbp,
Biibp absfbkkbkq ab mirp bk mirp `e^rabp ^r cro bq ~ jbprob ab iörprob, Mlroq^kq bkqob
`e^nrbme^pbabjbprob ^rjf`olp`lmb* ibpmi^nrbqqbp obqolrsbkq i^ qbjmÇo^qrob ^j_f^kqb,
J^fp ^r cro bq ~jbprob nrb iörprob ^rdjbkqb* i^ qbjmÇo^qrob abp mi^nrbqqbp* grpqb ^moÉp
^slfoÇqÇ rpfkÇbnrbinrbpjfkrqbp* ^rdjbkqb, Fi absfbkqm^o i^prfqb fjmlppf_ib ab qbkfo ibp
mi^nrbqqbp a^kp i^j^fkaro^kqnrbinrbpjfkrqbp ^moÉp nrbinrbp m^ppbp ab co^fp^db* `b nrf
köbpqg^j^fpib`^pilopabiörpfk^dbir_ofcfÇ,
AbrufÉjb mlfkq ilop ab iörpfk^db ~ pb`* ibp `lmb^ru `e^kdbkq ab `lribro* `b nrf pfdkfcfb
iöbufpqbk`b aörkqo^kpcboq qebojfnrb, M^o `lkpÇnrbkq* pf ibp `lmb^ru plkq _fbk dofp* fip
aÇklqbkqrkbrprobmol`ebabS?;.*1jjlrprmÇofbrob,@bpl_pbos^qflkppbklqbkqjlfkp
ilop ab iörpfk^db ir_ofcfÇ, MobjfÉobjbkq* ibp `lmb^ru d^oabkq mo^qfnrbjbkq qlrglrop i^
jÑjb `lribro nrbinrb plfq ib j^qÇof^r, Ab mirp* `bp ^rdjbkq^qflkp l_pbosÇbp ab i^
qbjmÇo^qrob abp mi^nrbqqbp pb klqbkq jlfkp, I^ `^m^`fqÇ ab obcolfafppbjbkq Çq^kq qoÉp
`boq^fkbjbkq i^`^rpbmofk`fm^ib, Lkmbrqalk`moÇslfom^oabpjlvbkp^ppbwpfjmibp iöÇq^q






è IörprobbkaÇmlrfiib^mm^o^fq ifppbgrpnrö~bksfolkS?;.*/3jj^moÉprkb rprobbk
bkq^fiib^mm^o^fq,
è Iörprob bk bkq^fiib `lkarfq plrsbkq ~ rkb rprob `^q^pqolmefnrb 8 ^oo^`ebjbkq






z Ibpsf_o^qflkp^rdjbkqbkqab c^Ålkmolmloqflkkbiib^sb` iö^ rdjbkq^qflkab iörprob,
@b`f mlroo^fq c^slofpbo ibp ^oo^`ebjbkqp fjmloq^kq ab j^qfÉobp bk cfk ab sfb abp
mi^nrbqqbp,
è Ibp ^oo^`ebjbkqp ab j^qfÉobp l_pbosÇp mlroo^fbkq ^rppf Ñqob ar ~ rkb afpqof_rqflk
klkrkfclojbabp`^o_robp,
Ilopabiörpfk^db~pb` 8
è Mlro ib PC+3* lk l_pbosb ab iö^oo^`ebjbkq pro iö^oÑqb m^o bkaolfqj^fp ^rppf qlrqb
rkb m^oqfb aörprob _fbk ifppb `ljjb bk mlifpp^db pro i^ c^`b ab aÇmlrfiib, @bqqb
rprob ifppb bpq mirp moÇpbkqb ~ /03 j-jfk nrö~ 53 j-jfk, Lk l_pbosb ^rppf ab i^





è Mlro ib PC+0...* iörprob bpq ab qvmb bk aÇmlrfiib, I^ proc^`b bpq mirp ifppb ~ /03
j-jfk nrö~ 53 j-jfk, @b`f alfq Ñqob rkb abp `lkpÇnrbk`bp ab iöÇiÇs^qflk ab
qbjmÇo^qrob^sb` iöÇiÇs^qflkab i^sfqbppbab `lrmb, Lkqolrsbab iö^ooÑqb o^mmloqÇb
proiörkbabpmi^nrbqqbp~ /03j-jfk,
è Mlro ib PM+1..* lk l_pbosb ab iö^ooÑqb o^mmloqÇb mlro ibp sfqbppbp ab 53 bq /03
j-jfk, Ib jlab aörprob bpq mofk`fm^ibjbkq ab qvmb bk aÇmlrfiib, Iörprob bpq
moldobppfsbbqmoÇpbkqbabc^Ålk^ppbwfabkqfnrbproqlrqbi^i^odbroabi^m^oqfbrpÇb,
KÇ^kjlfkp* `bqqbm^oqfb rpÇb bpqmirpmbqfqb nrb mlro ib PC+3 m^obubjmib, Iörprob
l_pbosÇb~i^cfkköbpqm^p`^q^pqolmefnrb,
Ilop ab iörpfk^db ~ pb`* lk kb qolrsb m^p aörprob `^q^pqolmefnrb oÇpriq^kq aö^oo^`ebjbkq






ab `lrmb lkq abp `^o^`qÇofpqfnrbp `i^ppfnrbp, Lk klqb dÇkÇo^ibjbkq rkb rprob bk qolfp
Çq^mbp 8
è Rkbrprobo^mfabgrpnrö~^qqbfkaobrkbs^ibroS?`ljmofpbbkqob.*/ bq.*/3jj*




@bp m^ifbop plkq bk dÇkÇo^i moÇpbkq pro qlrqbp ibp `lro_bp nrbinrb plfq ib j^qÇof^r lr i^
sfqbppbab`lrmb,J^fpmirpi^sfqbppbab`lrmbabsfbkqÇibsÇ&^rabpprpab0..j-jfk'mirp
fi bpq afccf`fib ab mlrslfo l_pbosbo `b m^ifbo, Bk bccbq* p^ aroÇb pb o^``lro`fq ^sb`
i ö^ rdjbkq^qflk ab i^ sfqbppb ab `lrmb, >rqob meÇkljÉkb l_pbosÇ ^rppf* fi bpq mlppf_ib
aö^slfoabruslfoqolfpm^ifbop, @bp `^p plkqmbr coÇnrbkqp bq^mm^o^fppbkqqlrglrop proabp
sfqbppbp ab `lrmb fkcÇofbrobp ~ /03 j-jfk, Ab jÑjb fi bpq mlppf_ib ab kb m^p l_pbosbo
kbqqbjbkq ibm^ifbomlroabpsfqbppbpab`lrmbab iöloaobab 53j-jfk, I^qo^kpfqflk* rprob
o^mfab* rprob moldobppfsb köÇq^kq m^p ^ppbw fjmloq^kqb, J^fp `bqqb `lkpq^q^qflk pö^mmifnrb
mlroabp`^plriörprobbpqqoÉp ibkqbqbinrb iörpfk^db~pb`ab iö^`fboPC+3 ~rkbsfqbppbab
`lrmb ab 53 j-jfk, Mlro `bp `^p i~ ^rppf* iörprob o^mfab cfk^ib l_pbosÇb `ebw ibp ^rqobp
j^qÇof^ru mbrq kb m^p ^mm^o^Üqob, Fi bpq mlppf_ib nröbiib pb m^ppb mlro rkb rprob _fbk
prmÇofbrob~.*1jj,
Pf iölkl_pbosb ibpmbkqbpabpmloqflkpab`lro_blriörprobbpqo^mfab*biibpplkq fabkqfnrbp
mlro rkjÑjb j^qÇof^r ~ rkb sfqbppb alkkÇ, I^ sfqbppb aörprob fkfqf^ib bpq pbkpf_ibjbkq
fabkqfnrb ~ `biib nrf `lkarfo^ i^ mi^nrbqqb ~ p^ cfk ab sfb, @bqqb sfqbppb aörprob a^kp ibp
mloqflkpafqbpìaörprob o^mfabî ^rdjbkqb ilopnrb i^sfqbppbab`lrmb^rdjbkqb, @b`f mbrq
pöbumifnrbo m^o ibp jÇ`^kfpjbp aörprob abp lrqfip bq m^o iö^rdjbkq^qflk abp `lkqo^fkqbp
nr^kai^sfqbppbab`lrmb^rdjbkqb,
Iörprob a^kp ib `^p ab iörpfk^db ^sb` cirfab ab `lrmb moÇpbkqb abp mbkqbp ilop ab me^pbp
aörprob o^mfab mirp do^kabp, Ab jÑjb ibp me^pbp aörprob moldobppfsb plkq mirp `lroqbp,
@b`f pöbumifnrb _fbk ^sb` ib jÇ`^kfpjb aörprob abp mi^nrbqqbp, Bk bccbq* iörprob mirp
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>s^kq aö^k^ivpbo `bqqb Cfdrob 2,5* fi c^rq mbkpbo nrb ibp oÇpriq^qp l_qbkrp* `ljjb klrp
iö^slkpsrmoÇ`Çabjbkq* plkqfpprpaörkpbribpp^f,Ibps^ibropobibsÇbpplkq`loob`qbpj^fp
klkbu^`qbp,Bkbccbq* iörprobabiölrqfiaÇmbkaabi^nr^ifqÇabplrqfiprqfifpÇpilopabiöbpp^f*
ar _orq nrf mbrq aörk _il` ~ rk ^rqob ^slfo ab iÇdÉob s^of^qflk* bq`, M^o `lkpÇnrbkq* ibp
`lro_bp moÇpbkqÇbp kb alfsbkq m^p Ñqob srbp `ljjb abp ifdkbp* j^fp abp _^kabp alkq i^




Aö^moÉp i^ Cfdrob2,5* lkklqb nrb i^aroÇbabsfb bpqmirp o^mfab ilopab iörpfk^dbar PC+
01/0 nrb ar PC+3 nrbinrb plfq ib jlab aörpfk^db &~ pb` lr ^sb` ir_ofcf`^qflk', I^
afccÇobk`bbkqobibpj^qÇof^rubpqpfjfi^fob~pb``ljjb^sb`ir_ofcf`^qflkbqm^o`lkpÇnrbkq
iö^mmloq ab cirfab ab `lrmbkbglrb m^p rk oàib moÇmlkaÇo^kqpgrpqfcf^kq `bq afccÇobk`b, Ab
mirp* i^afccÇobk`babaroÇbabsfbbkqob ibpabruj^qÇof^ru~jÑjbjlabaörpfk^dbq^kq~
afjfkrbobq~pö^ kkribonr^kai^sfqbppbab`lrmb^rdjbkqb,
@bqqb afccÇobk`b ab aroÇb bkqob ibp abru j^qÇof^ru mbrq pöbumifnrbo m^o ibro `ljmlpfqflk
`efjfnrb, Mirpfbrop `ljmlpÇp `efjfnrbp ^dfppbkq pro i^ oÇpfpq^k`b ~ iörprob lr klk ~
iörprob, Ibplrcob^rdjbkqb i^aroÇbabsfbq^kafpnrb ib`eoljb*ibjliv_aÉkb* ib`^o_lkb
bq ibj^kd^kÉpb ^rdjbkqbkq i^oÇpfpq^k`b ~iörprob, Bk`bnrf `lk`bokb ibpÇiÇjbkqp ^v^kq
rkfjm^`qkÇd^qfcproi^aroÇbabsfbabplrqfip*ibronr^kqfqÇafccÉoba^kpibpabru^`fbop,Bk
`b nrf `lk`bokb ib `^o_lkb* i^ afccÇobk`b bkqob ib PC+01/0 bq ib PC+3 bpq kÇdifdb^_ib, Ib
`^o_lkb köbumifnrb alk` m^p`bqqbafccÇobk`b, Mlro ibj^kd^kÉpb* ib PC+01/0 bk`ljmloqb
mobpnrb ib alr_ib* mlro ib `eoljb* ib PC+01/0 bk `ljmloqb rk mbr mirp bq mlro ib
jliv_aÉkb* ibPC+3 bk`ljmloqbrknr^oqabmirp,Mlroibplrcob* ibPC+01/0bkmlppÉab /6
clfp mirp, Iö^ glrq ab plrcob bk do^kab nr^kqfqÇ mlro ib PC+01/0 kb `ljmbkpb m^p i^ mirp
cloqbqbkbrobkj^kd^kÉpbbqbk`eoljbnrbmlroibPC+3,
J^fkqbk^kq* fi c^rao^fq obd^oabo ^rppf `b nrb ibp j^qÇof^ru lkq pr_f `ljjb qo^fqbjbkq
qebojfnrbbqpöfiplkqoÇ^dfabi^jÑjbc^Ålkc^`b~`bqo^fqbjbkq,
I^oÇar`qflkab iöÇ`^oqbkqob ibpabruj^qÇof^ru^sb` iö^rdjbkq^qflkab i^sfqbppbab`lrmb
mlroo^fq^rppf pöbumifnrbom^orkb^rdjbkq^qflkabi^qbjmÇo^qrobilopabpcloqbpsfqbppbpab
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Ib`ljmloqbjbkqbkqob `bp abruj^qÇof^ruabjÑjbarobqÇ afccÉobm^oo^mmloq ^rPC+3 bq
^rPC+01/0,Ib`ljmloqbjbkqbkqobibPC+3bqibPC+01/0Çq^fqpfjfi^fobnrb`bplfq~pb`lr
^sb`rkcirfabab`lrmb,Lof`f*a^kp ib`^pab iörpfk^db~pb`* i^aroÇbabsfbabplrqfipbpq
mirp ilkdrb a^kp ib `^p ar PM+1..* ^ilop nrb mlro ib `^p ab iörpfk^db ^sb` ir_ofcf^kq* i^
aroÇbab sfb abp lrqfip bpq pfjfi^fob, Iörqfifp^qflklrklkab ir_ofcf^kq ^rk fjm^`q ilopnrb
iölk `ljm^ob abru j^qÇof^ru ab jÑjb arobqÇ, I^ o^fplk ab `bqqb afccÇobk`b mlroo^fq









pöbumifnrbo bk`lob rkb clfp m^o i^ qbjmÇo^qrob ab i^ mfÉ`b `ljjb a^kp ib `^p abp bccloqp,
Iöfk`lksÇkfbkq aörk j^qÇof^r bk qbojbp ab `ljmlpfqflk `efjfnrb mlro i^ aroÇb ab sfb
mlroo^fqpbslfo^jlfkaofom^oi^`lkar`qfsfqÇqebojfnrbab`birf`f,




@ljjb mlro ib PC+3 bq ib PC+01/0* fi c^rao^fq obd^oabo ibp qo^fqbjbkqp qebojfnrbp bq ibp
`ljmloqbjbkqpsfp+~+sfpab`bru+`fmlroibPM+1..bqibPC+0...,
.(-(. :ecfWhW_iediZ[iZkhw[iZ[l_[[djh[bÖki_dW][Wl[YbkXh_\_YWj_ed[jui[Y
@ljm^o^fplk ab i^ aroÇb ab sfb bkqob ibp j^qÇof^ru ilop ab iörpfk^db ^sb` ir_ofcf`^qflk
&aö^moÉpi^Cfdrob2,4bqi^Cfdrob2,5' 8
è IbPM+1..bpqibj^qÇof^ralkqi^aroÇbabsfbbpqi^jbfiibrob*abs^kÅ^kqibPC+3* ib
PC+0... mrfp ib PC+01/0, Ib PM+1.. mlppÉab rkbjbfiibrob aroÇb ab sfb ilop abp
_^ppbpsfqbppbp*j^fpprmmloqbjlfkp_fbkibpe^rqbpsfqbppbpab`lrmb&^rabpprpab
/03j-jfk'`ljjbibPC+3,
è Iö^rdjbkq^qflk ab i^ sfqbppb ab `lrmb qbka ~ obkaob ibp aroÇbp ab sfb abp lrqfip
pfjfi^fobp nrbinrbp plfbkq ibp jlabp ab ir_ofcf`^qflk rqfifpÇbp, >r abpprp ab /3.
j-jfk*ibro`ljmloqbjbkqmbrqÑqobgrdÇfabkqfnrb,







è Ibp j^qÇof^ru mlppÇa^kq i^ arobqÇ i^ mirp c^f_ib* plkq `bru ^v^kq i^ mirp ilkdrb
aroÇbabsfb`lkqo^fobjbkq^r`^pabiörpfk^db^sb`ir_ofcf`^qflk,
è Lkklqb nrb i^sfqbppbab `lrmb ab /03 j-jfkmlro ib PC+3 bq ib PC+01/0 bpq rkb
sfqbppblri^aroÇbabsfbbpq_fbkprmÇofbrob*slfomirpnrö~ /..j-jfk`ljjbmlro




è I^aroÇb ab sfb bpq dÇkÇo^ibjbkq prmÇofbrob ilop ab iörpfk^db ~ pb`, I^ afccÇobk`b
köbpqm^pfabkqfnrbprfs^kqibpj^qÇof^ru,MlroibPC+3bqibPC+01/0*iörpfk^db~pb`
bpqqoÉpkbqqbjbkqmoÇcÇo^_ibmlroqlrqbp ibpsfqbppbpab `lrmbÇqrafÇbp, Mlroib PC+
0... iörpfk^db~pb`bpqmoÇcÇo^_ibj^fpi^afccÇobk`bbkqobibpabru&pb`lrir_ofcfÇ'
bpq kriib ~ m^oqfo ab /.. j-jfk, ï iölmmlpÇ* mlro ib PM+1..* iörpfk^db ^sb`




1.. j-jfk ilop ab iörpfk^db ~ pb`* ^ilop nrb ibp sf_o^qflkp klrp bjmÑ`e^fbkq ab
jlkqbo ^r abpprp ab 0.. j-jfk mlro iörpfk^db ^sb` cirfab ab `lrmb, KÇ^kjlfkp
`bi^köbpqs^i^_ibnrbmlroibPC+3proqlrqbqibPC+01/0,
è ï`boq^fkbpsfqbppbpab`lrmbprfs^kqibpj^qÇof^ru*lkmbrqqolrsbork^iilkdbjbkq
ab i^aroÇbabsfbm^oo^mmloq~`b nrb iöbkpbj_ibabp oÇpriq^qp i^fppbo^fbkqmbkpbo,






ir_ofcfÇ, Ilop ab iörpfk^db ir_ofcfÇ* ibp `lmb^ru d^oabkq qlrglrop i^ jÑjb `lribro dofpb
nrbinrb plfq iö^`fbo co^fpÇ lr i^sfqbppb ab `lrmb rqfifpÇb, @b`f bpq afccÇobkq a^kp ib `^p ab
iörpfk^db ~ pb`, I^ `lribroabp `lmb^ru s^ofbkq prfs^kq iörprob bq i^ sfqbppb ab `lrmb, I^
`lribroar`lmb^rqbka~absbkfoi^jÑjbnrb`biibab iörpfk^db^sb` ir_ofcf`^qflk ilopnrb
iörprob ab i^ mfÉ`b ^rdjbkqb, Ab jÑjb* mirp i^ sfqbppb ab `lrmb ^rdjbkqb &~ rprob
fabkqfnrb'mirpi^`lribropbo^mmol`ebardofpbkaÇ_rqaörprob,
@b `e^kdbjbkq ab `lribro mbrq pöbumifnrbo m^o rkb ÇiÇs^qflk ab i^ qbjmÇo^qrob, Ilop ab
iörpfk^dbir_ofcfÇ* ibcirfabab`lrmbobcolfafqi^mfÉ`bbqiölrqfi,M^o`lkpÇnrbkqib`lmb^rkb
pöÇiÉsbg^j^fp prccfp^jjbkqbk qbjmÇo^qrob mlro`e^kdboab `lribro, @b`f köbpqm^p ib`^p
ilopab iörpfk^db~pb`, Ib`lmb^rbq i^mfÉ`balfsbkq^_plo_bo_b^r`lrmmirpab`e^ibro, Ib
`lmb^rjlkqbalk`mirp bkqbjmÇo^qrobnrb ilop ab iörpfk^db ir_ofcfÇ aölâ`b `e^kdbjbkq
ab`lribro,
Ab mirp* klrp ^slkp l_pbosÇ rk `e^kdbjbkq ab `lribro ilop ab iöÇslirqflk ab iörprob lr
_fbkar`e^kdbjbkqabsfqbppbab`lrmb~rprobfabkqfnrb,@b`f pbqo^arfqÇd^ibjbkqm^ork
do^afbkqqebojfnrb, Ilopnrbi^mi^nrbqqbbpqkbrsb* ibqo^kpcboqqebojfnrb pölmÉob_b^r`lrm
mirp c^`fibjbkqbkqob iölrqfi bq ib `lmb^r, Ib`lmb^rjlkqbalk` bkqbjmÇo^qrob bq `e^kdb
ab `lribro, M^o `lkqob* mirp iörprob ^rdjbkqb* mirp `b qo^kpcboq afjfkrb, @b`f pöbumifnrb
^rppf m^orkb ^rqob obj^onrb c^fqbmoÇ`Çabjjbkq pro ibpmi^nrbqqbp,Klrp ^sflkp bumifnrÇ
nrbiö^rdjbkq^qflkab iörprob`lkarfp^fq~rkbqbjmÇo^qrobmirpÇibsÇbpab i^mi^nrbqqbilop
ab iörpfk^db ~ pb`, I^`e^ibroÇjfpbm^o ib meÇkljÉkbab`lrmb pbmolm^dbafccÇobjjbkq
prfs^kq iörprob, >raÇ_rq ib qo^kpcboq qebojfnrb pb c^fqmofk`fm^ibjbkqa^kp ib `lmb^rmrfp
a^kpi^mi^nrbqqb,
43
J^fkqbk^kq pf klrp l_pboslkp i^ `lribro mofpb m^o ibp `lmb^ru ilop ab iörpfk^db ~ pb` ^r
aÇ_rqaörprobabpmi^nrbqqbp*`biib+`fafccÉobpbilkibpj^qÇof^ru, Ibppq^abpab`lribroplkq
ibpprfs^kqp&a^kpiöloaobaÇ`olfpp^kqm^oo^mmloq~i^qbjmÇo^qrob' 8 _ork*sflibq*_ibrclk`Ç*
_ibr `i^fobq bkcfk dofp, Mirp lk pb o^mmol`ebar_ork* mirp`bi^qo^arfqrkbqbjmÇo^qrobar
`lmb^rÇibsÇbqfksbopbjbkqpflkpbo^mmol`ebardofp,LkaÇarfq`b`fbkpb_^p^kqproabru
mofk`fmbp, MobjfÉobjbkq* iöÇiÇs^qflkabqbjmÇo^qrobbpqmirp fjmloq^kqb ilopnrbibpsfqbppbp
ab `lrmb ^rdjbkqbkq, AbrufÉjbjbkq* i^ qbjmÇo^qrob Çslirb prfs^kq ib abdoÇ aörprob abp




J^fkqbk^kq mlro `ljm^obo ibp j^qÇof^ru* fi c^rq obd^oabo i^ `lribro ab `bru+`f mlro rkb
jÑjb sfqbppb ab `lrmb bq rk jÑjb kfsb^r aörprob mlro ibp o^fplkp srbp a^kp ibp







Mirp ibj^qÇof^r `lkarfq `lksbk^_ibjbkq i^`e^ibro* mirp ibp `lmb^ru abso^fbkq ^slfo rkb




A^kp qlrp ibp `^p* ibp `lmb^ru plkq qoÉp `lroqp bq lkqrkb clojbeÇif`láa^ib `lkfnrb, Ibro
ilkdrbrobpqqbiibnröfipkbplkqm^pbkolriÇpprobrujÑjbabmirpab / qlro,J^fkqbk^kq*pf
lk obd^oab bk clk`qflkab iörprob abpmi^nrbqqbp* nr^kabiibp plkqkbrsbp* ibp`lmb^rulkq
rk_loa_fbkifppb*^ilopnrö~S?;.*1jj*ibp_loapplkqbkabkqpabp`fb,
A^kp qlrp ibp`^p* ibp`lmb^ru plkqqoÉp`lroqpbq plkqalk` c^`fib ~Çs^`rbonrbinrb plfo ib
jlab aörpfk^db &^sb` lr p^kp ir_ofcf^kq', Ab mirp plrp iöbccbq ab i^ sfqbppb ab olq^qflk ab




`lkqoàibo i^ nr^ifqÇ ab iöÇq^q ab proc^`b, Ibp s^ibrop ab arobqÇ plkq moÇpbkqÇbp a^kp ib
Q^_ib^r2,3,BiibplkqÇqÇl_qbkrbpm^ojlvbkkbproibpafus^ibropjbproÇbp, Fibpq~klqbo
















EO> E? EO> E? Ir_ofcfÇ Pb`
PC+01/0 1.. 41*4 040 p(- 40*6 031 .*30 /*./ +1*3#
PC+3 1.. 41*. 033 42*0 05. /*35 /*.1 )3*3#
PC+0... 12/ 41*/ 034 41*0 035 .*30 .*2/ ).*2#
PM+1.. 12/ 42*6 06. 43*3 06/ /*71 0*// ).*2#
PC+0.3.s 130 41*5 041 43*7 073 /*47 .*2/ )/.*6#
Ibp s^ibrop qolrsÇbp plkq fkcÇofbrobp* a^kp qlrq ibp `^p* ^ru s^ibrop alkkÇbp m^o ib
j^krc^`qrofbo, @bqqbafccÇobk`bköbpqm^pklkmirpÇd^ib prfs^kq ibpj^qÇof^rubqprfs^kq ib
jlab ab ir_ofcf`^qflk, M^o bubjmib* mlro ib PC+3* i^ arobqÇ bpq mirp c^f_ib a^kp ib `^p ab
iörqfifp^qflkabi^ir_ofcf`^qflk*^ilopnröbiibbpqmirpÇibsÇba^kpib`^parPC+01/0bqnröbiib
bpqfabkqfnrba^kpib`^parPM+1..,
Lk kb mbrq m^p `lk`irob pro ib `e^kdbjbkq ab arobqÇ prfqb ~ iö^ mmif`^qflk lr klk ar
ir_ofcf^kq`^o ibpalkkÇbp plkqqoÉpÇ`^oqÇbp bq ^r`rkmolcfi `ljjrkbkqob ibpj^qÇof^rukb
obpploq,
.(0 9_bWdZkY^Wf_jh[
I^ aroÇb ab sfb bpq dÇkÇo^ibjbkq jbfiibrob ~ pb`, J^fp `bqqb afccÇobk`b aÇmbka abp
j^qÇof^ru `^o biib mbrq Ñqob qoÉp fjmloq^kqbp &PC+3 bq PC+01/0' lr nr^pf kriib &PC+0...',
IöÇiÇs^qflk ab i^ sfqbppb ab `lrmb qbka ~ c^fob `lák`fabo ibp `lro_bp ab aroÇb ab sfb ab




&O^ej^k bq ^ i* 0../9 O^ej^k* Pbkqefi Hrj^o bq P^i^j* 0..0'nr^ka ~ iö^s^kq^db ab
iörpfk^db~pb`bkqbojbabaroÇbabsfb,
Ilop ab iörpfk^db ^sb` ir_ofcf`^qflk* lkl_pbosb abp cfpprobp qebojfnrbp pro ibpmi^nrbqqbp*
abiöÇ`^fii^dbbqrkb cfkabsfbdÇkÇo^ibjbkq`^q^pqolmefnrb,>ilopnrbmlroiörpfk^db~pb`*
iörprob ^mm^o^Üq mirp moldobppfsb bq _b^r`lrm jlfkp `^q^pqolmefnrb, Lk klqb ^rppf ab
iö^ooÑqbo^mmloqÇbproqlrqa^kpib`^pabiörpfk^db~pb`,Sfbfo^&Sfbfo^*J^`e^albqBwrdtr*
0../' bumifnrb ^rppf nrb i^afccÇobk`b bkqob iörpfk^db ~ pb` bq iörpfk^db ^sb` ir_ofcf`^qflk
pöbumifnrb m^o iörprob abp lrqfip, Fi qolrsb irf ^rppf _b^r`lrm mirp ab cfpprobp qebojfnrbp
a^kp ib `^pab iörpfk^db^sb` ir_ofcf`^qflk* `bnrf bpqrkbabp`^rpbpab iörprobmirp o^mfab
a^kp`b`^p,
Ibp `lmb^ru plkq qoÉp `lroqp bqalk` ibroÇs^`r^qflkbpq^fpÇb, Fipjlkqobkq Çd^ibjbkqrkb
ÇiÇs^qflkab qbjmÇo^qrob ilopab iörpfk^db~pb` bk`e^kdb^kqab `lribro, @bqqb `lribrobpq
clk`qflkabiörprobabiölrqfibqabi^sfqbppbab`lrmbqbpqÇb,
Bkcfk* fi ^ro^fq ÇqÇ fkqÇobpp^kq ab `lkk^Üqob ibp qo^fqbjbkqp qebojfnrbp pr_fqp m^o ibp
afccÇobkqp j^qÇof^ru* ^fkpf nrb i^ pqor`qrob `ofpq^iildo^mefnrb* mlro mlrslfo ^mmloqbo rkb
jbfiibrob fkqbomoÇq^qflk ^ru oÇpriq^qp, KÇ^kjlfkp* ib _rq mofk`fm^i Çq^fq ab `ljm^obo
iörpfk^db~pb`sboprpiörpfk^dbir_ofcfÇ,@bql_gb`qfc^ ÇqÇ^qqbfkq,@bmbka^kq*lk^obj^onrÇ




Fi bpqkÇ`bpp^fobabmlrslfo`ljm^obo ibp cfkfpab proc^`b bkqob iörpfk^db ~pb` bq iörpfk^db
^sb`ir_ofcf`^qflk,Ibpm^o^jÉqobpabordlpfqÇabproc^`bmofpbk`ljmqbplkq8
è O^8 jlvbkkb ^ofqejÇqfnrb ab qlrqbp ibp loalkkÇbp ar molcfi ~ iöfkqÇofbro ab i^
ilkdrbroab_^pb*
è O:*8 jlvbkkb nr^ao^qfnrb ab qlrqbp ibp loalkkÇbp ar molcfi ~ iöfkqÇofbro ab i^
ilkdrbroab_^pb*
è OSh8 pljjb ab iö^pvjÇqofb ab i^ `lro_b ab afpqof_rqflk aö^jmifqrab ~ iöfkqÇofbro
aörkbilkdrbroab_^pb*
è OPh 8 obmoÇpbkqb i^ molclkabro jlvbkkb abp `obru aÇm^pp^kq i^ m^oqfb `bkqo^ib ar
molcfi,





Ibp afccÇobkqbpjbprobp obibsÇbp pro ibp mfÉ`bp ^moÉp ibp afccÇobkqp bpp^fp plkq clrokfbp bk











Ir_ofcfÇ .*/036 .*/22. /*/2 .*.644 +.*//04
Pb` .*203. .*31/2 /*03 .*7010 +.*2502
PC+01/0
Ir_ofcfÇ .*/4/2 .*/650 /*/4 .*/3/2 +.*0/50
Pb` .*1.32 .*1530 /*01 .*321. +.*1760
PC+0...
Ir_ofcfÇ .*.7/6 .*/.74 /*/7
/*/4+/*2.
.*/.06 +.*1.06
Pb` .*2.6. .*3/50 /*05 /*1434 +.*4340
PM+1..
Ir_ofcfÇ .*02.6 .*0722 /*00 .*412. +.*21.6
Pb` .*054. .*111. /*0/ .*4004 +.*0464
PC+0.3.s
Ir_ofcfÇ .*.764 .*//42 /*/6 .*//40 +.*0450
Pb` .*1070 .*2/30 /*04 .*6/52 +.*17/.
Ibp afccÇobkqbp jlvbkkbp O ^ &Cfdrob 3,/' bq On &Cfdrob 3,0' plkq obmoÇpbkqÇbp
do^mefnrbjbkq~iö^fababPq^qdo^mef`pmlrombojbqqobrkbjbfiibrob`ljm^o^fplkbkqob ibp


































































Pb` .*203. .*/36 10*4 20*5
Ir_ofcfÇ .*/036 .*.17 05*0 13*4
PC+01/0
Pb` .*1.32 .*/2/ 2.*3 31*/
Ir_ofcfÇ .*/4/2 .*.46 14*7 26*2
PC+0...
Pb` 8 .*2.6. .*0/2 24*. 4.*1
Ir_ofcfÇ .*.7/6 .*.04 02*6 10*4
PM+1..
Pb` .*054. .*.3. /3*7 0.*6
Ir_ofcfÇ .*02.6 .*.43 01*5 1/*.
PC+0.3.s
Pb` % %Yp .*1070 .*.42 /5*. 00*1









Pb` .*31/2 .*0.. , 11*.+ 21*1
Ir_ofcfÇ .*/22r .*.20 03,4 11*3
PC+01/0
% , %Pb`% % x .*1530 .*/53 2.*7 31*4
Ir_ofcfÇ .*/650 .*.55 14*/ 25*1
PC+0...
Pb` .*3/50 .*06. 25*3 40*0
Ir_ofcfÇ .*/.74 .*.06 00*2 07*2
PM+1..
Pb` .*111. .*.33 % , G 2ö3 % ( /7*.
Ir_ofcfÇ .*0722 .*.53 00*1 07*1
PC+0.3.s
Pb` .*2/30 .*.71 9  /7*4 ¶ , 03*5
Ir_ofcfÇ .*//42 .*.20 1/*4 2/*3
Iöboobro bpq ^ppbw fjmloq^kqb* j^fp `b`f bpq ar ~ rk Ç`^oq qvmb qoÉp do^ka `ljm^oÇ ~ i^
jlvbkkb obibsÇb &`bi^mbrq^iibogrpnrö~4.#',J^fpmlroi^mirm^oqabpj^qÇof^ru* iöÇ`^oq









alkkÇ bk mlro`bkq^db bq alk` ib PC+0... ilop ab iörpfk^db ^sb` ir_ofcf`^qflk ^ro^ mlro
`loobpmlka^k`brkbs^ibroab /..#a^kpib`^pabO ,^
Bk rpfk^db ^sb` ir_ofcf`^qflk* ib PC+0... mlppÉab ibp jbfiibrobp `^o^`qÇofpqfnrbp &/..#'*
prfsfabqoÉpmoÉpm^oibPC+0.3.s&/.5#',BkprfqbibPC+3 &/15#'*mrfpibPC+01/0&/54#'
prfsbkq* mlroqbojfkboab ilfkm^oibPM+1.. &040#'nrfmlppÉab ibmfobÇq^qabproc^`b, Bk
rpfk^db ~ pb`* `b`f bpq `ljmiÉqbjbkq afccÇobkq, Ib PM+1.. mlppÉab `bqqb clfp i^ jbfiibrob
nr^ifqÇabproc^`b&1..#',IbPC+01/0 &111#'bqibPC+0.3.s&137#'mlppÉabkqrkÇq^qab
proc^`b iÇdÉobjbkq jlfkp _lk, M^o `lkqob ib PC+0... &222#' bq ib PC+3 &241#' pb
obqolrsbkq ilfkaboofÉob,KÇ^kjlfkp* `ljmqbqbkrab iöÇ`^oqqvmb fjmloq^kq* i^`ljm^o^fplk
abpj^qÇof^rupbilkrkjÑjbjlababir_ofcf`^qflk
BkdÇkÇo^i klrpslvlkp pro i^Cfdrob 3,/ bq i^Cfdrob 3,0 nrb ibps^ibrop bkrpfk^db ~ pb`
plkq _b^r`lrm mirp fjmloq^kqbp &ab /*3 ~ 2*3 clfp mirp do^kabp' nrb mlro iörpfk^db ^sb`
ir_ofcf`^qflk, Ab mirp* ib j^qÇof^r mlppÇa^kq ib jbfiibro Çq^q ab proc^`b bk rpfk^db ^sb`
ir_ofcf`^qflkköbpqm^pclo`Çjbkq`birfnrfmlppÉabibjbfiibrobkrpfk^db~pb`,
Bk `b nrf `lk`bokb i^ afccÇobk`b aöÇq^q ab proc^`b bkqob iörpfk^db ~ pb` bq iörpfk^db ^sb`
ir_ofcf`^qflk* `e^nrb j^qÇof^r pb `ljmloqb afccÇobjjbkq, Iö^`fbo PM+1.. ^ rk




iöÇiÇs^qflk ab qbjmÇo^qrob, > `^rpb ab `bqqb e^rppb* abru meÇkljÉkbp pb molarfpbkq8 ab








è Ibp Çq^qp ab proc^`b plkq plfq pbkpf_ibjbkq fabkqfnrbp &PM1..' lr mfobp &^rqobp
j^qÇof^ru'a^kpib`^pabiörpfk^db~pb`,
Iörqfifp^qflk ab i^ ir_ofcf`^qflk ^mm^o^Üq alk` kÇ`bpp^fob ilopnrölk oÇ^ifpb rkb m^ppb ab
cfkfqflkbk^v^kqabp`lkqo^fkqbpabnr^ifqÇabproc^`b,
@boÇpriq^qproiöÇq^qabproc^`bobglfkqibp`lk`irpflkpabO^ej^k&&O^ej^k*PbkqefiHrj^o
bq P^i^j* 0..0' bq &O^ej^k bq ^i,* 0../'' pro ib c^fq nrb iörpfk^db ^sb` ir_ofcf`^qflk bpq
moÇcÇo^_ib, M^o `lkqob* `b`f s^ ~ iöbk`lkqob abp oÇpriq^qp ab Sfbfo^ &Sfbfo^* J^`e^al bq
Bwrdtr* 0../'nrf qolrs^fqrkjbfiibroÇq^qab proc^`b ilopab iörpfk^db~pb`, Fibumifnr^fq
nrbiörpfk^db~pb`bkqo^fkbabpbccloqpmirp c^f_ibp&oÇpriq^qpnrbklrpqolrslkpÇd^ibjbkq'
bq alk` fi Çjbqq^fq iöevmlqeÉpb nrb `bi^ bkqo^fk^fqjlfkp ab sf_o^qflkp `b nrfglrbo^fq pro





KÇ^kjlfkp* ibp`ljm^o^fplkp plkq~ c^fob^sb`moÇ`^rqflkp, MlroSfbfo^* ibpm^o^jÉqobp ab
`lrmbp plkq pfjfi^fobp*j^fpmlroAfkfw i^arobqÇ bpqmirpÇibsÇb &26/ E?'*mlroO^ej^k*
iö^ s^k`b bpqmirpÇibsÇb &.*1 ~.*5.jj-abkqp'bqmlroAfkfwbqIf^l* ibpsfqbppbpab`lrmb
plkq prmÇofbrobp &1.. j-jfk mlro Afkfw bq ab 0.. ~ 3.. j-jfk mlro If^l', Ab jÑjb*
i ö^ s^k`bglrbrkoàibafccÇobkq* aö^moÉpSfs^k`lp &Sfs^k`lpbq^i,* 0..2'* pbilkpflkrpfkb
bk^s^i^kqlrbklmmlpfqflk,I^`ljm^o^fplk^sb`ibp^rqobp^rqbroppbj_ibkqafccf`fibp,
54
Lk mbrq pfjmibjbkq afob nrb iöÇq^q ab proc^`b bpq moÇcÇo^_ib ^sb` ir_ofcf`^qflk bk dÇkÇo^i




Abru ^ubp mbrsbkq Ñqob bksfp^dÇp mlro Çqrafbo iöfjm^`q Ç`lkljfnrb ab iörpfk^db ^sb`
ir_ofcf^kqm^oo^mmloq~`birf ab iörpfk^db~pb`, Ibmobjfbo^ubbpq ibmirppfjmib, Fi pö^dfq
rkfnrbjbkq ab `ljm^obo ibp ÇiÇjbkqp ar jlaÉib ab `läq mlro ibpnrbiibp ib mofu ifÇ ^r
ir_ofcf^kq fkqbosfbkq, Ib abrufÉjb ^ub `lkpfpqb ~ mobkaob bk `ljmqb qlrq ibp `läqp ifÇp ~
iörpfk^db, @b`^i`ri bpq_fbkbkqbkarmirp`ljmibub*j^fp^iö^s^kq^dbabalkkborkb^rqob
fkcloj^qflk m^o o^mmloq ^r mobjfbo ^ub, Bk mirp ab `lkk^Üqob i^ afccÇobk`b ab `läq bkqob
iörpfk^db ^sb` ir_ofcf^kq bq ~ pb`* klrp `lkk^Üqolkp Çd^ibjbkq i^ molmloqflk ab `bqqb
















ab `lrmbbqaö^s^k`b plkqdÇkÇo^ibjbkqafccÇobkqp,Klrp qbklkp `ljmqb^rppf arqbjmpab
`e^odbjbkqarmoldo^jjb*`^ofimbrqabsbkfofjmloq^kqa^kpib`^paörpfk^db~iörkfqÇ,Ab
jÑjb* ib`läqabmoldo^jj^qflkköbpqm^pkÇdifdb^_ib* proqlrqpf i^mfÉ`bpö^sÉob`ljmibub
bq bpq oÇ^ifpÇb ~ iörkfqÇ, Ib `läq ab i^mfÉ`b bpq Çd^ibjbkqmofjloaf^i a^kp ib `^p ab mfÉ`b
j^ppfsb,
Mlro`bnrf bpqar`läqab iölrqfi* klrp ^iilkp`lkpfaÇoboabru`^p8 iölrqfijlkl_il`lr ib
mloqb+mi^nrbqqb^sb`mi^nrbqqbp^jlsf_ibpmlroibco^fp^db,A^kpib`^pabiölrqfijlkl_il`*
fi c^rq qbkfo `ljmqb abp `läqp ab o^ccäq^db bq a^kp ib `^p ab mi^nrbqqbp ^jlsf_ibp ar
`e^kdbjbkqabmi^nrbqqbparo^kqiörpfk^dbaörkbjÑjbmfÉ`bbqar`läqarmloqb+mi^nrbqqb,
MlroibmboÅ^db*ibp`läqpabo^ccäq^dbplkqÇd^ibjbkqqbkrpbk`ljmqb,
IöÇq^_ifppbjbkq arjlaÉib pb c^fq bk mirpfbrop Çq^mbp, Qlrq aö^_loa klrp aÇcfkfpplkp ibp
qbjmpaörpfk^db ilopnrb iölrqfibpqa^kp i^mfÉ`b*mrfp ibpqbjmpeloprpfk^db &aÇmi^`bjbkq
abiölrqfielopab i^mfÉ`b*`e^kdbjbkqaölrqfi,,,',Bkprfqbklrp_ÄqfpplkpibjlaÉibab`läq
bk Çqraf^kq ibp `läqp aörpfk^db* mrfp ibp `läqp ^kkbubp &mfÉ`bp* lrqfip,,,' bqbkcfk ibp `läqp
ifÇp^rir_ofcf^kq,
Fi bpq ~klqbonrbklrp plre^fqlkpaÇqbojfkbo ib `läqaörkbmfÉ`b* alk` ibps^ibrop ab `läq
mlro`e^nrb `ofqÉob Çq^kq m^oclfp ^kkrbi* eb_alj^a^fob lr ^rqob* plkq o^jbkÇbp ^r mofuab
c^_of`^qflkaörkbmfÉ`b,
0(+ tjWXb_ii[c[djZ[ij[cfib_wiubÖki_dW][







ab iölrqfielopabi^j^qfÉobpbolkqqo^fqÇp~m^oq, Bkbccbq*klrp^slkp_bplfkab pÇm^obo`bp
qbjmpmlrorkbjbfiibrob`ljmoÇebkpflk*j^fp^rppfmlroibrorqfifp^qflka^kpi^clojribab
`läqaö^`e^qabpmi^nrbqqbp,
Ib jlaÉib arJ^`efkfkd A^q^ E^ka_llh &J^`efk^_fifqv A^q^* /76.' bpq Çq^_if mlro rkb
pbribm^ppb,Klrp*klrpabslkpmlrslfo`^i`riboibqbjmpaörpfk^dblrrkdo^kaklj_obab
m^ppbp bpq kÇ`bpp^fobp, Klrp ^iilkp alk` Ç`^oqbo `b jlaÉib mlro aÇcfkfo klp qbjmp
aörpfk^db,
J^fkqbk^kqobd^oalkpibp^rqobpjlaÉibp 8
<  M^obkq&M^obkq*PlkdjbkbbqHbkkb*0..5' 8
BkÇ_^r`eb 8
qbjmp obmoÇpbkqbkq ibpmÇoflabplâ iölrqfi `lrmb ab i^j^qfÉob, Ibp qbjmpab aÇmi^`bjbkqp
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6.
AfccÇobkqpmlfkqpplkq~l_pbosbo8
è Mlro Perkdj^k &Perkjrd^j* Obaav bq K^obkao^k* 0...'* ib qbjmp aörpfk^db bpq
`^i`riÇmlromirpfbropm^ppbpa^kpi^afob`qflkabiö^ubab iölrqfi,M^obkq&M^obkq*Plkdjbkb
bqHbkkb*0..5's^mirpilfkbkqbk^kq`ljmqbarc^fqnrbiörpfk^dbmbrqkÇ`bppfqbomirpfbrop
m^ppbp a^kp i^ afob`qflk ^uf^ib ab iölrqfi j^fp ^rppf o^af^ib, Mlro klrp ^a^mqÇp ~ rk mirp
do^kaklj_obabpfqr^qflk*klrpprfsolkpM^obkq,
è Mlro i^ jÇqelab ab jlaÇifp^qflk aörkb m^ppb* Perkdj^k &Perkjrd^j* Obaav bq
K^obkao^k* 0...'rqfifpbrkb pljjb* ^ilop nrbM^obkq &M^obkq* Plkdjbkb bqHbkkb* 0..5'
irfrqfifpbibo^mmloqbkqobiörpfk^dbqlq^ibke^rqbro^fkpfnröbki^odbromrfpibafsfpbm^oibp
molclkabrop ab m^ppbp o^af^ibp bq ^uf^ibp, @bi^ obsfbkq alk` ^r jÑjb nrb ib jlaÉib ab
Perkdj^k &Perkjrd^j* Obaav bqK^obkao^k* 0...'j^fp moÇpbkqÇ abj^kfÉob afccÇobkqb,
Klrprqfifpbolkp i^jÇqelababM^obkqnrf mbrqÑqobjlfkp`i^fo^ru^_loapj^fpmoÇcÇo^_ib
mlrorkbmoldo^jj^qflk,
è A^kp`bpabrujlaÉibpklrpl_pboslkprkb pfjfifqrab,A^kp ibpabru`^plkaÇcfkfq
i^ilkdrbroab co^fp^db~oÇ^ifpÇbafsfpÇm^o i^sfqbppbaö^s^k`b &s-olrO%Z%D'$)Klrp klrp
rqfifpbolkpi^aÇ`ljmlpfqflkabi^sfqbppbaö^s^k`bm^o`elfu^o_fqo^fob,
è I^ilkdrbroaörpfk^dbbpqaÇcfkfbmlroPerkjrd^j`ljjbi^pljjbabi^ilkdrbro
oÇbiib ~ co^fpbo mirp rkb ilkdrbro aö^ mmol`eb ~ i^ sfqbppb aörpfk^db, M^obkq irf `lkpfaÉob
rkfnrbjbkq i^ ilkdrbro bccb`qfsb ab co^fp^db, F`f* klrp klrp ^qq^`elkp ~ aÇcfkfo ib qbjmp
bccb`qfcaörpfk^db, M^o`lkpÇnrbkq* ibpafpq^k`bpaö^mmol`eb plkq~Ç`^oqbo, M^o`lkqob biibp
pbolkqrqfifpÇbpa^kprk^rqobmlfkq`^obiibpclkqm^oqfbparqbjmpaörqfifp^qflkabi^j^`efkb
bqalk`biibplkqrk`läq,
J^fkqbk^kq bk `b nrf `lk`bokb i^ ilkdrbro oÇbiib ab co^fp^db* mlro iöÇ_^r`eb `ebw M^obkq*
biib bpq aÇcfkfb `ljjb ib slirjb ~ co^fpbo qlq^i jlfkp ib slirjb ~ co^fpbo bk cfkfqflk, Lk
l_qfbkq alk` ibslirjb qlq^i ~ co^fpbobk Ç_^r`eb, Mrfp fi afsfpb `bqqb s^ibrom^o i^ i^odbro
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A^kp ib`^paro^fkro^db* fiv^abruabp proc^`bp i^qÇo^ibp~rpfkbomlroi^cfkfqflklra^kp
ib `^p aörk pfjmib proc^Å^db* fi köv bk ^ Çsfabjbkq m^p, M^o `lkpÇnrbkq fi bpq kÇ`bpp^fob
aöfkqolarfobrkm^o^jÉqobDXfYgnr^ifcf^kqibklj_obabproc^`bpi^qÇo^ibp~oÇ^ifpbo,
Mebkc[ u \hW _i[h 
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SribpabrujlaÉibp* fi pö^ sÉobnrb`birfabM^obkqbpq ibmirpÇi^_loÇbqc^`fib~jbqqobbk
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Ibqbjmpaörpfk^dbbkcfkfqflkbpq8
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Fip pb`lkpqorfpbkqÇd^ibjbkqab i^jÑjbc^Ålknrb iloparco^fp^db,AbmirpBI+Elcv &Bi+
Elcv E^pp^k* 0..5' s^ ^rppf a^kp `b pbkp, Klrp ^iilkp alk` oÇrqfifpbo p^ clojrib bk
o^glrq^kq rk iÇdboaÇq^fi 8 ib klj_ob ab qolr, A^kp `bqqb m^oqfb pbolkq prmmofjÇp ibp qbjmp
ifÇp~iö^mmol`ebbq^raÇm^ppbjbkq`^olkkbpö^qq^`ebnrö^rqbjmpab`lrmbarjÇq^im^o`b
nrb`bqbjmppbo^kÇ`bpp^fobm^oi^prfqbmlro`^i`riboi^aroÇbabsfb ab iölrqfi, Ibpqbjmp
















Bk`bnrf`lk`bokb`bru~sfqbppbibkqb* fipplkqifÇp^ruilkdrbropaö^mmol`eb !>Rca lr>R[a"
bqabaÇm^ppbjbkq!>Ucalr>U(B" ilopnrb ibqolrbpqaÇ_lr`e^kq, M^o`lkqob* fis^c^iilfoqbkfo
`ljmqb^rppfarqbjmpnrbs^jbqqobiölrqfi~pbaÇd^dbo,IbaÇd^dbjbkqpbc^fp^kqqlrglrop
^rujÑjbpm^o^jÉqobpab `lrmb, Ab mirp`b qbjmpbpq c^`fib ~`^i`ribo* fi `loobpmlka ^ru
qbjmp ifÇp mlro m^o`lrofo ibp qolfp ilkdrbrop nrb Bi+Elcv &Bi+Elcv E^pp^k* 0..5' ^
moÇpbkqÇp &ilkdrbro aö^mmol`eb* ar qolr bq ab aÇm^ppbjbkq', Ib qbjmp ifÇ ~ i^ afpq^k`b
m^o`lrorbm^oiölrqfimlroc^fob iö^mmol`eb`ljmqbo^alr_ib`^o`öbpqibjÑjbnrb`birf ar
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`loobpmlka ~ rk qbjmp jlvbk mlro m^o`lrofo i^ afpq^k`b bkqob abru qolrp &hXhd' mirp rk
`lbccf`fbkq`loobpmlka^kq^rqbjmpmlroiö^iibo-obqlroab iölrqfiabiölofdfkb~i^mfÉ`b &hXlm',
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è Clojribabpqbjmpbkco^fp^db,
• A^kp rkmobjfbo qbjmp* `ljjb mlro ib mboÅ^db* klrp ^iilkp bpqfjbo ibp qbjmp
aö^mmol`eb ~sfqbppb aörpfk^db bq bk m^oqf`rifbo pro i^afpq^k`b ~m^o`lrofo ~ `bqqb sfqbppb,
Mlro M^obkq `bqqb afpq^k`b aörpfk^db bpq kÇdifdÇb, A^kp ib jlaÉib ar J^`efkfkd A^q^
E^ka_llh &J^`efk^_fifqv A^q^* /76.'* lk `lkpfaÉob nrb `bqqb ilkdrbro bpq aÇcfkfb m^o ib
m^o^jÉqob b, MlroPerkdj^k&Perkjrd^j*ObaavbqK^obkao^k* 0...'* `bqqb ilkdrbrobpq
mirp`ljmibub,BiibbpqaÇcfkfb`ljjb`b`f 8
: # : %
0
0 z f i  0 *
IöfkqÇoÑq ab c^fob fkqbosbkfo i^ i^odbro o^af^ib köbpq m^p qoÉp mboqfkbkq, @bqqb s^ibro bpq
aÇqbojfkÇbm^oiölmÇo^qbrobqobpqb+i^jÑjb,Abmirp*ibaÇd^dbjbkqabi^j^qfÉobm^oiölrqfi
mbrq pb c^fob ab mirpfbropj^kfÉobp prfs^kq i^ mfÉ`b oÇ^ifpÇb, Ib aÇd^dbjbkq mbrq pb c^fob
a^kp i^`lkqfkrfqÇ ab i^ qo^gb`qlfob*m^oibe^rq* lrm^o ib `àqÇ, M^o`lkpÇnrbkq* klrp^iilkp
`lkpfaÇobonrb i^ plirqflkarJ^`efkfkdA^q^E^ka_llhbpqmirpgraf`fbrpbbqrqfifpborkb
s^ibro b nrf pbo^ aÇqbojfkÇb m^o iölmÇo^qbro bk clk`qflk ar af^jÉqob ab iölrqfi bq ab i^
`lkcfdro^qflkab i^mfÉ`b, Fi prccfqalk`abafsfpbo`bqqbs^ibrobm^oi^sfqbppbab`lrmbnrf
bpq`biibaörpfk^db#LW*IbqLWfg$)
z Mlro`bnrf `lk`bokb ib qbjmpabaÇmi^`bjbkqab iölofdfkb~ i^mfÉ`bmlro iölrqfi* ~
sfqbppbo^mfab*`b pbo^ibjÑjbnrb iloparmboÅ^db&hXcd$Ü@bqbjmpabso^ÑqobjriqfmifÇm^o
ibklj_obabclfplr`bqo^gbqpbo^bccb`qrÇ 8 ibqo^gbqfkfqf^i^sb`ibobqlrocfk^iabiölrqfimirp
ib klj_ob ab clfp lr iölrqfi abso^ Ñqob `e^kdÇ ~ `^rpb ab plkrprob, Ib o^mmloq ar qbjmp




è I^abokfÉob m^oqfb mloqb pro ibp qo^gbqp elopj^qfÉob bkqob abrum^ppbp, @b qo^gbq bpq
afccf`fib~jlaÇifpbo`^ofibpqm^oqf`rifbo~`e^nrbmfÉ`b,IbaÇmi^`bjbkq~c^fobqfbkq`ljmqb
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ibp lmÇo^qflkpaöÇ_^r`eb bq ab co^fp^db mbrsbkqkÇ`bppfqboabp lrqfip afccÇobkqpbq nröfi v ^
abplmÇo^qflkpabmboÅ^dbbqabco^fp^db,Alk`mlrooÇprjbo*`b`läqbpqibmolarfq8
• Abp co^fp dÇkÇo^ru ifÇ ~ iörqfifp^qflk ab i^ j^`efkb `^o `biib `f bpq bk j^o`eb
jÑjbpfiölrqfikb`lrmbm^pabi^j^qfÉobbqiölmÇo^qbrobpqmoÇpbkq&C ',
• Arklj_obabclfplrfic^rao^`e^kdboiöbkpbj_ibabpmi^nrbqqbp,
• Ar qbjmp ab `e^kdbjbkq ab iölrqfi jlkl_il` lr ab qlrqbp ibpmi^nrbqqbp
moÇpbkqbpproiölrqfi #hWcglrhWcdprfs^kqnrölkbpqbkproc^Å^dblrbkmboÅ^db',@b qbjmpab
`e^kdbjbkqab iölrqfi bpq ifÇ ~mirpfbrop lmÇo^qflkp`ljjb ib qbjmpabmlpfqflkkbo iölrqfi*
iölrsboqrob ab i^ mloqb* iöbkiÉsbjbkq ab iölrqfi,,, M^o `lkpÇnrbkq fi bpq mirp pfjmib ab
aÇqbojfkboibqbjmpiöbkpbj_ibarmol`bpprpab`e^nrbÇq^mb,
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0(, tjWXb_ii[c[djZ[i\ehckb[iZ[Yezjidedb_wWknbkXh_\_Wdji
Klrp pÇm^obolkp ibp afccÇobkqp `läqp ifÇp ~ i^ j^`efkb lr ~ iö^`e^q abp lrqfip* bq`* mlro
mbojbqqobrkbjbfiibrob`ljmoÇebkpflk,
è Ib`läqifÇ~iörqfifp^qflkab i^j^`efkb#9i$bpqibmolarfqabpafccÇobkqpqbjmpifÇp~
plk rqfifp^qflk jriqfmifÇ m^o ibp co^fp dÇkÇo^ru &C$ &ifÇ ~ i^ j^`efkb* ~ iölmÇo^qbro* ^r
il`^i,,,',@bpqbjmp`ljmobkkbkq* ibqbjmplriölrqfi`lrmbi^j^qfÉob*ibqbjmplriölrqfipb
aÇmi^`b bkqob abru m^ppbp* ibp qbjmp ab `e^kdbjbkqp ab iölrqfi, @b `läq obdolrmb ibp
lmÇo^qflkpaöÇ_^r`eb bqab cfkfqflkbkproc^Å^db bqbkmboÅ^dbalkq ibp co^fp dÇkÇo^ru plkq
fabkqfnrbp,Klrpl_qbklkpalk`i^clojribprfs^kqb8
è Ib `läq ifÇ ^r mol`bpprp ab jfpb bk olrqb ab i^ j^`efkb bq ab `e^odbjbkq ar
moldo^jjb &@j' bpq ifÇ ^r klj_ob ab mfÉ`b nrf pbolkq rpfkÇbp #D]$ prfqb ^r mol`bpprp ab




è Ibp `läqp ifÇp ^r qbjmp ab moldo^jj^qflk pro rk ildf`fbi ab C>L aÇmbkabkq ar
qbjmp m^ppÇ ~ moldo^jjbo #h*Uc$' abp co^fp dÇkÇo^ru ifÇp ^ru mboplkkbp bq ^ru j^qÇofbip
obnrfp mlro `bi^ #C*Uc$ bq bkcfk ar klj_ob ab mfÉ`b ab i^ pÇofb #DgYf$) Bk bccbq* ib mofu ab
moldo^jj^qflkalfqÑqobafsfpÇabj^kfÉob~ÑqoboÇm^oqfproib`läqab`e^nrbmfÉ`b,Ib`läq
ifÇ~i^moldo^jj^qflkbpqalk` 8
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è Ib`läqab i^mfÉ`bmobkabk`ljmqb ibmofuaö^ `e^qar_orq&@(' &M^obkq*Plkdjbkb
bqHbkkb*0..5',
è Ib`läqabjfpbbkmi^`bab i^mfÉ`bbpqpbribjbkq^_loaÇba^kpibjlaÉibabM^obkq
&M^obkq* Plkdjbkb bq Hbkkb* 0..5', P^ clojrib bpq pfjmib bq afccf`fibjbkq dÇo^_ib
^rqobjbkq, Biib `loobpmlka ^r molarfq ar qbjmpjfp mlro bkibsbo bq àqbo i^ mfÉ`b mirp ib
qbjmp ab obmÇobo i^mfÉ`b m^om^im^db pro i^j^`efkb &hmfb'jriqfmifÇm^o ibp co^fp dÇkÇo^ru
#C$)@bqbjmpmbrqÑqobaÇqbojfkÇm^orkbjbprob^sb`rk`eolkljÉqob,I^clojribar`läq
bpq 8














l Perkjrd^j&Perkjrd^j*Obaav bqK^obkao^k* 0...'
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Ibpqolfpclojribpplkq^ppbwpfjfi^fobpj^fpafccÉobkqm^oabmbqfqpaÇq^fip,Mlro`biibqfoÇar
J^`efkfkd A^q^ E^ka_llh &J^`efk^_fifqv A^q^* /76.'* ^r`rkb afccÇobk`b köbpq oÇ^ifpÇb
bkqob i^cfkfqflk bqiöÇ_^r`eb, Mlro ib jlaÉib moÇpbkqÇ m^o M^obkq&M^obkq*Plkdjbkb bq
Hbkkb* 0..5'*fi bpqkÇ`bpp^fob abobqfobo i^ m^oqfb ifÇ~iö^fdrfp^db abiölrqfi `^o klrp
jlaÇifplkp ib `^p aörqfifp^qflk ab mi^nrbqqbp ^jlsf_ibp, Mlro Perkjrd^j &Perkjrd^j*
Obaav bqK^obkao^k* 0...'* ib mofu aö^`e^q kb qfbkq m^p `ljmqb nrörkb mi^nrbqqb mlppÉab
mirpfbrop^ooÑqbpab`lrmbbumilfq^_ib,M^o`lkpÇnrbkqpfiölkqfbkq`ljmqbab`bpobj^onrbp*
ibklrsb^rjlaÉibabso^fqÑqobabi^clojbprfs^kqb&bkÇ_^r`ebmrfpbkcfkfqflk' 8
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Ib `läq aörpfk^db aörkb mfÉ`b bpq alk` ifÇ molmloqflkkbiibjbkq ^r mofu aö^ `e^q abp
mi^nrbqqbp #9dfglr9dZg$' arklj_obababkqpmoÇpbkqbp pro iölrqfi #OdfglrOd^g$ bqarqbjmp




moÇpbkqbp pro iölrqfi `^o fi c^rq o^jbkbo ib mofu aö^`e^q aörkb mi^nrbqqb ^r mofu m^o ^ooÑqb,
Mrfp~`b`läq* fibpqkÇ`bpp^fobabo^glrqboibmofuaö^`e^qarmloqb+mi^nrbqqb#9dd$) @bmofu





c^fp^kq ib o^mmloqarqbjmpa%rpfk^dbaörkbmfÉ`b #JifglrJKZI$m^oi^aroÇbabsfbarmloqb
mi^nrbqqb !e`aac lr e`aa(" '  Ib `läq qlq^i a^kp ib `^p aölrqfi ^sb` mi^nrbqqbp o^mmloqÇbp bk
proc^Å^dbbpq8
|_^r`eb 8
f  S  O b  U  9 d b  U  J ifg B f g  U  9 Uddf
Ucfg Z 7? h
Efg U  {Ufg ` +ddf &4,1.'
Cfkfqflk8 b  S R ZgUR d Z] N  [ - % * J iZ g  U  9 U d d Z 
[  ì% ccZg
[.Z]UD U Z] . d d Z &4,1/'
è Ibp `läqp aö^`e^qabplrqfip bk cfkfqflkbqbkÇ_^r`eb ilop ar proc^Å^dbmlro ib `^p
aölrqfipjlkl_il`p
@b `läq aö^`e^q aÇmbka ab plk ^`e^q j^fp ^rppf ar `läq aö^fdrfp^db bq ab oÇdi^db abp
m^o^jÉqobpabiölrqfi&&M^obkq*PlkdjbkbbqHbkkb*0..5'bq&J^`efk^_fifqvA^q^* /76.'',Ib
`läqaö^`e^qbpqaÇcfkf`ljjbib`läqaö^`e^qabiölrqfijlkl_il` # 9 ca Vf  lr9 ca h ^ $  jriqfmifÇ
m^ork`lbccf`fbkqobmloq^kq`bmofuabc^ÅlkÇnrfq^_ibpro`e^nrbmfÉ`b,@b`lbccf`fbkqbpqib
o^mmloqarqbjmpaörpfk^db&Jrom'afsfpÇm^oi^aroÇbabsfbbkqob`e^nrb^fdrfp^db&-lú',Lk
l_qfbkq alk` ib klj_ob ab clfp lr fi c^rq ^fdrfpbo iölrqfi mlrooÇ^ifpboklqob mfÉ`b, Mrfp lk
afsfpb `b qbjmp m^o ib klj_ob ab clfp lr iölrqfi mbrq Ñqob ^fdrfpÇ #DUfaV lrDUZaV$) M^o
`lkpÇnrbkq* pf`b`lbccf`fbkqbpqfkcÇofbro~rk*`öbpqnrbiölrqfibpqbk`lobrqfifp^_ib*alk`fi
c^rao^ fjmrqbonrörkbm^oqfb ab plkmofu proklqobmfÉ`b* ib obpqbÇq^kq prorkb^rqobmfÉ`b,
PöfibpqprmÇofbro*`öbpqnrbklrp^rolkparrqfifpbomirpfbroplrqfipalkqibabokfboköbpqm^p
clo`Çjbkq`ljmiÉqbjbkqrpÇ^rppf,
Ib `läq aö^fdrfp^db bpq ib molarfq ar mofu ifÇ ~ i ö^ fdrfp^db jÑjb &jbrib* lmÇo^qbrop,,,'
&@ -^d'jriqfmifÇ m^o ib klj_ob ab clfp lr fi alfq Ñqob ^fdrfpÇ, @b klj_ob bpq ib o^mmloq ar
qbjmpaörpfk^db qlq^i bkmboÅ^db &Jrom' nrb iölkafsfpbm^o i^aroÇbabsfb ab iölrqfi bkqob
`e^nrb^fdrfp^db!e`cd"&
7/
IbJ^`efkfkdA^q^E^ka_llh &J^`efk^_fifqvA^q^* /76.' fk`lomlob a^kp ib `läq ib qbjmp
ab oÇdi^dbabp m^o^jÉqobp ab iölrqfi ^raÇm^oqbjbkqab oÇ ^ccäq^db, Bk bccbq* ^moÉp `e^nrb
^fdrfp^db ab `birf+`f* fi bpqkÇ`bpp^fobab aÇcfkfo ibpm^o^jÉqobp ab iölrqfi mlromlrslfo ibp
`loofdboa^kp i^j^`efkb lrqfi, @b `läqaÇmbkaar qbjmp ab oÇdi^dbnrb iölks^klqbo hfY[g



















@b`läqpbafsfpbbkqolfp 8 iö^ `e^qarir_ofcf^kq* ibqo^fqbjbkqarir_ofcf^kqmlromolilkdbop^
aroÇbabsfb*ibqo^fqbjbkqarir_ofcf^kqilopnröfibpqrp^dÇ,
è Ib`läqa ö^ `e^qarir_ofcf^kq8
I^clojribprfs^kqbbpq`biibalkkÇbm^oKf`li^lr&Kf`li^lr*Qeropqlkbq@^j^e^k*0..0' 8
g%tl E 9 l 9 ' l GS*ú )6tu30 &4,14'
Klrp i^ `lkpbosbolkp nr^pfjbkq qbiib nrbiib mlro abru o^fplkp, MobjfÉobjbkq* biib mobka
_fbk bk `ljmqb ib `läq ab `e^kdbjbkq ar ir_ofcf^kq a^kp i^j^`efkb bq ibp mboqbp &pro ibp
`lmb^ru* ibp mfÉ`bp,,,', AbrufÉjbjbkq* fi bpq afccf`fib ab nr^kqfcfbo ib `läq mlro i^
oÇ^ifp^qflkaörkbmfÉ`b,I^pbribjÇqelabmlppf_ibÇq^kqabaÇqbojfkboibpaÇmbkpbpbk^`e^q
ab ir_ofcf^kqmlrorkb ^kkÇb `ljjb ib moÇpbkqbKf`li^lrmrfp ab o^jbkbo`bqqb aÇmbkpb ~
klqob mfÉ`b, Klrp `e^kdbolkp i^ s^ibro ab pbj^fkbp ab 30 m^o ib `efccob 30*/54* nrf
`loobpmlka ~ rkb jbfiibrobjlvbkkb &pro2 ^kp' arklj_ob ab pbj^fkbp m^o^k, Ab mirp*
klrp `e^kdbolkp i^ clojri^qflk ar `läq bk ir_ofcf^kq o^glrqÇ m^o pbj^fkb #9dYf$ bk i^
aÇ`ljmlp^kqm^oi^nr^kqfqÇab cirfab o^glrqÇ clfp ibmofuarcirfab`^o`öbpq`bmolarfqnrb
iölkc^fqmlrol_qbkfoib`läq@ [ ^r cfk^i,I^clojri^qflkab absfbkqalk`8
Y&Ü7 n`Tl>Q %H u30*/54$l6Ç &4,15'
Klrp o^jbklkpbkprfqb`b`läqm^o^kkÇb~rkmofuglrok^ifbobkafsfp^kqm^o ibklj_obab
glro jlvbk m^o ^k8 04.*6 &`^i`ribo pro rkb _^pb ab 2 ^kp', Bkprfqb klrp afsfplkp m^o ib
qbjmp lr i^j^`efkb mbrq Ñqob rqfifpÇb m^oglro #Jiag'* jlfkp ib qbjmp kÇ`bpp^fob m^oglro
mlro iö^iirjbobq iöÇqbfkaob &Jj'* mlro ^slfo`b mofu m^oebrob aörqfifp^qflk ab i^j^`efkb*
mrfpm^o4.mlroiö^slfo~i^jfkrqb,Mrfpklrpjriqfmiflkpm^oibpqbjmpmbka^kqibpnrbiibp
klrp rqfifplkp i^j^`efkb 8 ibp qbjmp aöbkiÉsbjbkq ab i^j^qfÉob bq ab aÇmi^`bjbkq bq ab
`e^kdbjbkqaölrqfi, Bkbccbq* klrpo^jbklkp ib `läq^kkrbi~ i^jfkrqb p^kpafpqfk`qflkab
71
iörqfifp^qflknrb iölkc^fqabi^j^`efkb 8 pf iölkrpfkb*lrpf iölkjbq i^mfÉ`bbkmi^`blrpf
iölrqfi pbaÇmi^`bp^kprpfkbo*bq`,Klrp c^fplkprkbjlvbkkbpro`e^nrbmfÉ`brpfkÇba^kp
iö^kkÇbbkm^oq^kqarmofk`fmbnrbaÉpnrölkoÇ^ifpbrkbmfÉ`b*lk^i^jÑjbmolmloqflkab
qbjmp lâ i^mljmb ab molgb`qflk ar cirfab ab `lrmb bpqjfpb bkj^o`eb m^o o^mmloq ^ru
qbjmpaörpfk^db`ljmibq,Klrpjriqfmifbolkpalk`klqob`läq^kkrbi m^o8
è Ib`läqabqo^fqbjbkqarir_ofcf^kqmlromolilkdbop^aroÇbabsfb 8
Kf`li^lr &Kf`li^lr* Qeropqlk bq @^j^e^k* 0..0' moÇpbkqb qolfp c^Ålkp ab molilkdbo i^
aroÇb absfb abp ir_ofcf^kqp8 i^ cfiqo^qflkm^odo^sfqÇ* i^ pÇafjbkq^qflk bq i^ `bkqofcrd^qflk+
m^pqbrofp^qflk,Klrp `elfpfolkp i^ cfiqo^qflkm^odo^sfqÇ, Ib `elfuarmol`ÇaÇ ab qo^fqbjbkq
bpqpr_gb`qfc, FiaÇmbkaabpfkarpqofbpibpmirpmol`ebpqo^fq^kqibpcirfabpqbipnrbibpifnrfabp
ab `lrmb bq m^o `lkpÇnrbkq abp pvpqÉjbp nröfip mlppÉabkq, Klrp kb alkkbolkp nrb i^
clojrib ab `läq mlro i^ cfiqo^qflk* ibp ^rqobp mlrs^kq Ñqob qolrsÇbp a^kp iö^oqf`ib ab











0..0' mlrolmqfjfpbo ib kbqqlv^db abp ir_ofcf^kqp bq Çsfqbo ^rj^ufjrj ibp obgbqp qlufnrb
mlro iöbksfolkkbjbkq bq iöeljjb, @e^nrb clojrib mlro `e^nrb qvmb ab qo^fqbjbkq pbo^
aÇcfkfbm^orkbmobjfÉobm^oqfbifÇb~iö^mm^obfiabqo^fqbjbkqbq^rmboplkkbi*mrfprkb^rqob
ifÇ ^ru co^fp ÇkbodÇqfnrbp, Mlro ^slfo rk jbfiibro mol`bpprp ab qo^fqbjbkq* klrp abslkp
rqfifpbo^rjlfkprk pvpqÉjbab qo^fqbjbkqm^o pÇnrbk`b* alk` qolfp qo^fqbjbkqp, AbjÑjb
nrbmlroi^m^oqfbmoÇ`Çabkqb*klrpkbclrokfolkpnrbibpclojribpabpqo^fqbjbkqprqfifpÇp,
MobjfÉob pÇnrbk`b ab qo^fqbjbkq* abru mol`ÇaÇp 8 i^ pÇafjbkq^qflk lr i^ pÇm^o^qflk ab
iöerfib m^o do^sfqÇ, Klrp lmqbolkp mlro i^ pÇm^o^qflk ab iöerfib m^o do^sfqÇ, @b `läq pb
aÇ`ljmlpb m^o ib mofu ab qo^fqbjbkq ar ir_ofcf^kq alkkÇ m^o ^k.*01%Gg\[)/*124* mirp ib
`läq ÇkbodÇqfnrb nrlqfafbk&.*.30lG g\[ )0*4'u@J , Klrp o^jbklkp ib `läq ÇkbodÇqfnrb




mlro qo^fqbo rkb `boq^fkb nr^kqfqÇ ab ifnrfab ab `lrmb, Fi obpqb ~jriqfmifbo `b `läq m^o i^
nr^kqfqÇabifnrfabrqfifpÇbmlrooÇ^ifpborkbmfÉ`b,Mlro`bi^lkrqfifpbi^clojribaö^`e^qar
ir_ofcf^kq mlro jbprobo i^ nr^kqfqÇ ab cirfab kÇ`bpp^fob ^fkpf nrb ib qbjmp &4,16' Ib
o^mmloq /...bpqmlroqo^kpclojboabp ifqobpbkjÉqob`r_b, Ib`läqabqo^fqbjbkqpbo^alk`
ibmolarfqabQ-ú(bqab`birf+`f 8
Rg\[ (
. *0 1 u .() / *1 2 4 , ) &.*.30uGg\[ )0*4'u04.*6u9_k\
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• QolfpfÉjb pÇnrbk`bab qo^fqbjbkq8 rk pbri mol`ÇaÇ* iö^_plomqflkar `^o_lkb
&Kf`li^lr* Qeropqlk bq @^j^e^k* 0..0', @ljjb mlro ib `^p ab i^ cfiqo^qflk m^o do^sfqÇ*
klrpabsolkpjriqfmifbo`b`läqm^oi^co^`qflk^kkrbiibaörqfifp^qflkarir_ofcf^kq&5-r('8
9UVg p + .*04uLUQg&/7*37uLUVg&072*/0g)X&.*342uLUVg )2*53'u04.*6l 9 _aQ
&4,20'
0(/ =hW_i]wdwhWkn
@bp co^fp plkq `b nrbklrp^slkp ^mmbiÇmoÇ`ÇabjjbkqJa^kp klp clojribp,Klrp^iilkp
rqfifpbo ib jlaÉib Çq^_if a^kp ibp qb`ekfnrbp ab iöfkdÇkfbro &M, Arsboifb* /777', @bqqb
clojribmobkabk`ljmqbmirpfbrop`elpbp8
è Ibpco^fpaboÇm^o^qflkbqaöbkqobqfbkab i^j^`efkb8`öbpqibo^mmloqab`b`läq&<ob'
m^o ^k afsfpÇ m^o ib klj_ob aöebrobp aörqfifp^qflk m^o ^kkÇb &D\Ub' ab i^ j^`efkb bq
o^jbkÇ bkprfqb ~ i^ jfkrqb, Lk l_qfbkq alk` ib mofu ab `bp co^fp ilopnrölk rqfifpb i^
j^`efkbrkbjfkrqb,
è Ibpco^fpifÇp~iöl``rm^qflk^rpliabi^j^`efkb 8bkbccbq* ib_Äqfjbkqlâpbpfqrbi^






#Fa$ m^o ib `läq ar hfilt^qq m^o ebrob &@(t*' j^fp ^rppf aörk `lbccf`fbkq #Cda$ nrf
qo^arfq ib _bplfk bk mrfpp^k`b j^u ab i^ j^`efkb, Bk bccbq* mlro oÇ^ifpbo klqob mfÉ`b*
klrpmlrooflkpkö^slfo_bplfknrbab3.#ab i^mrfpp^k`bj^ufj^ibab i^j^`efkb,Lo
bk jlaÇifp^kq ib `läq ÇkbodÇqfnrb m^o i^ mrfpp^k`b j^ufj^ib ab i^ j^`efkb* klrp
proÇs^irbolkp`bqqb`lkpljj^qflk,
è Iö^jloqfppbjbkq ab i^ j^`efkb 8 fi c^rq qbkfo `ljmqb f`f ar mofu aö^`e^q ab i^
j^`efkb#Fa$'abp^kkÇbpmoÇsrbpmlroiö^jloqfo#7a$bqarq^ruaöfkqÇoÑqp&-%',






Mlro ibp co^fp dÇkÇo^ru ifÇp ~ i^moldo^jj^qflk plrpC>L*klrp ^iilkp^a^mqbo i^ clojrib
abpco^fpifÇ~i^j^`efkb,@bpco^fpplkqifÇp^r`läqabiöbjmilvÇ 8
C ZUc59F l I V &4,22'
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4,4 JlaÉibcfk^i






















Mlro pfjmifcfbo klqob jlaÉib* klrp ^iilkp klrp mi^`bo a^kp ib `^p aörk co^fp^db pfjmib ~
oÇ^ifpbo bk Ç_^r`eb, >r`rk qo^s^fi ab cfkfqflk bk co^fp^db* kf ab mboÅ^db kb pbo^ qbkr bk
`ljmqb, Ibp lrqfip rqfifpÇp pbolkq ~mi^nrbqqbp o^mmloqÇbp,Klrp rqfifpbolkp ibp jlaÉibp ab
aroÇbabsfbqolrsÇbproibpj^qÇof^ruÇqrafÇpa^kpibpm^oqfbpmoÇ`Çabkqbp, M^o`lkpÇnrbkq*
`boq^fkbpm^oqfbpab i^ clojribabsfbkkbkqkri`ljjb9UcZg'9Ucfdbq9Uc*F( I^mfÉ`b~rpfkbo
pbo^rkpfjmib_il`lr^r`rkmol_iÉjbabaÇd^dbjbkqabiölrqfikbpbo^moÇpbkq,
Ib`läqqlq^i&4,23'absfbkqalk` 8
f3Tf$T ^$T WR` $TaZV$TS$T R`cd$"Tdid$T WX%TRSd%TdYX$TWaR"hhbkX
&4,24'
Ab jÑjb iöÇnr^qflk &4,3' alkk^kq Jifg' iöÇnr^qflk &4,/4' alkk^kq Jifg\' iöÇnr^qflk &4,/7'
alkk^kq9i' iöÇn^rqflk&4,/6'alkkÄqJWc'bq iöÇnr^qflk&4,16'alk^kkqJC pbpfjmifcfb^rppf
`ljjb`bi^8
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>sb` 8
• J &4,21' 8 ibq^ruelo^fobp`loobpmlka^kq^ruco^fpaörpfk^db*
• 9gmI&4,15' 8 ibmofuabobsfbkqarir_ofcf^kq~i^jfkrqb*
( Jifg&4,3.' 8 ibqbjmpaörpfk^dbbkÇ_^r`ebiloparco^fp^dbabi^mfÉ`b*
• Jifg\&4,3/'8 ibqbjmpeloprpfk^dbifÇ^rulmÇo^qflkpaöÇ_^r`ebbkco^fp^db*
• 9Z[&4,17' 8 ib`läqarqo^fqbjbkqm^ocfiqo^qflkm^odo^sfqÇ*
• 9I\[&4,2.' 8 ib`läqabqo^fqbjbkqm^opÇafjbkq^qflk*
• 9ZdU&4,2/' 8 ib`läqabpÇm^o^qflkabiöerfibm^odo^sfqÇ*
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• Sfqbppb ab `lrmb &LWfg' 8 53 ~ 0..j-jfk &i^ aroÇb ab sfb Çq^kq kriib ^r abpprp ab
0..j-jfk*klrpkbaÇm^ppbolkpm^p`bqqbs^ibromlroi^`ljm^o^fplk'*
è [ ( / . . .• Sfqbppbabolq^qflk#Dfg$ 3 ~++++++++++ *
b u:fg
• SfqbppbilopabpaÇmi^`bjbkqpo^mfab& L` o^' 8 14j-jfk&sfqbppbj^ufj^imlppf_ibm^o
i^KBURP'*
• Molclkabroabm^ppb^uf^ib#UdUf$ 80*3jj*
• Molclkabroabm^ppbo^af^ib&to' 8 /0*5jj*
• AroÇbabsfbabiölrqfi&]cop' 8slfoibQ^_ib^r2,1bqibQ^_ib^r2,2*




• Qbjmpab`e^kdbjbkqaörklrqfi&h l`p' 81.p*





• AroÇbabsfbarmloqb+mi^nrbqqb&hcmmo' 8 3....jfk&plfqbksfolk/.3glrop',
/./
Ibpm^o^jÉqobpifÇp^rulrqfipab`lrmb 8




• Klj_obabmi^nrbqqbpproibmloqb+mi^nrbqqb#Ofg$ 8 0,
Ibpm^o^jÉqobpifÇp^rir_ofcf^kq8
• IbslirjbarpvpqÉjbabpql`h^dbarir_ofcf^kq&C [ '8/...I*




• Ibklj_obabclfplriölkalfq`e^kdboibcirfabab`lrmbm^o^k#DR$  82clfp*
• Ibslirjbbkir_ofcf^kqo^glrqÇmlro`lj_iboibpmboqbp&LdYf$ 80.I-pbj^fkb*













• Ibklj_obaöebrobpaörqfifp^qflkabi^j^`efkbm^o^k&D\ k^' 8 o^fplkab6ebrobpm^o
glro* mlro 3glrop m^o pbj^fkb* ^sb` rkbjlvbkkb ab 30,/54 pbj^fkbpm^o^kp* lk
qolrsbbksfolk0.65ebrobpm^o^kaörqfifp^qflkabi^j^`efkb*
• I^mrfpp^k`bj^ufj^ibabi^j^`efkb&Fa' 8 /6*3hT*
• Ibmlro`bkq^dbaörqfifp^qflkbkmrfpp^k`babi^j^`efkb #Cdk$  8.*4*




• Ibp^i^fob_orqabiöbjmilvÇ#IV$ 8 /3"-e*
• Ibp`e^odbpm^qolk^ibpifÇbp~`bp^i^fob_orq!6B"8.*3&plfq3.#arp^i^fob_orq'*
• Ibmofuaö^`e^qabi^j^`efkb&F j^' 813...."*
• Ibklj_obaö^kkÇbkÇ`bpp^fob~iö^jloqfppbjbkqabi^j^`efkb&7j'8 /.^kp*
• Ibq^ruaöfkqÇoÑqp&=' 8.*.3*
• Klj_obpabmfÉ`bpnrbiölkoÇ^ifpbo^a^kpi^pÇofb&Dpbo' 8 /*




• I^proc^`bl``rmÇbm^oi^j^`efkb#Ia$ 80.j *
• Ibpco^fpifÇp^ril`^i&C-l` ' 8 ",j%0,^k%%*
u5(423.
>sb` 8
• \ 8 ibaÇd^dbjbkqsboqf`^iab2.jj*
• Y 8 ibaÇd^dbjbkqelofwlkq^iab2.jj*
• 26 8 ibklj_obabm^ppbpproi^i^odbro~oÇ^ifpboa^kpklqob`^p*



























I^ afccÇobk`b ab `läq bkqob ibp abru "8:Fzj# s^ofb bkqob +0*0# a^kp ib `^p ar PC+0... ~
0..j-jfkgrpnrö~ 4*4# mlro ib PC+01/0 ~ 0..j-jfk, I^ s^ibro ab 8:Fzj köbpq alk` m^p
do^kab `ljm^oÇ ^ru /4+/5# &&Hil`hb bq Bfpbk_i^bqqbo* /775' bq &Tbfkboq bq ^i,* 0..2'',
J^fp `b`f mbrq pöbumifnrbo a^kp klqob `^p, Klrp rpfklkp abp jlribp* lo `b`f bkqo^fkb ab
dolppbnr^kqfqÇabj^qfÉobp~bkibsbobqrkbmfÉ`b_orqbobi^qfsbjbkq`eboaä~plkslirjb,
Qlrq`b`fbkqo^fkbrkb^rdjbkq^qflkqlq^ibar`läqabi^mfÉ`bnrfaÇm^ppbibp6...alii^op,
Mlro `bqqb o^fplk i^ afccÇobk`b ab `läq bpq mirp c^f_ib* j^fp i^ s^ibro bk alii^o ab `bqqb
/.3
afccÇobk`bobpqbÇibsÇb 8 bkqob33.bq4..alii^op, M^o`lkqobpflkobqfobi^s^ibroab i^mfÉ`b
_orqbbqnrb iölkpb`lk`bkqobrkfnrbjbkqproiörpfk^dbbk irf+jÑjb* i^afccÇobk`bab`läq
bpq`ljmofpbbkqob +4*7#&mlroibPC+0...~53j-jfk'bq0/*1#&mlroib PC+01/0~0..
j-jfk',Iöfjm^`qar`läqab i^mfÉ`b_orqb^mm^o^fqalk`qoÉpkbqqbjbkq,Lkobqolrsb^rppf
abp s^ibrop ^mmol`e^kq ibp oÇpriq^qp ab Hil`hb &Hil`hb bq Bfpbk_i^bqqbo* /775' bqTbfkboq




J^qÇof^ru >` läq&#'^sb`@_;." >` läq&#'^sb`@_;4..."
PC+3 /.*2~/7*5 2*1~4*0
PC+01/0 /0*/ ~0/*1 3*/ ~4*4













I^Cfdrob4,3 moÇpbkqb i^s^of^qflkar`läqbkqob iörpfk^db ir_ofcfÇbqiörpfk^db~pb` &4,32',
Rk mlro`bkq^db mlpfqfcfkafnrb nrb iörpfk^db ~ pb` bpqjlfkp `ebo nrb iörpfk^db ir_ofcfÇ,
Mlroibpj^qÇof^ruPC+3bqPC+01/0*iörpfk^db~pb`bpqmoÇcÇo^_ibnrbinrbplfqi^sfqbppbab
`lrmbrqfifpÇb,J^fpmirp`bqqbsfqbppbab`lrmb^rdjbkqb*mirpib`läqafjfkrb,Abmirpibp




&PM+1..'slfokri &PC+0...', Mlro ib PM+1..* iörpfk^db~pb`bpqmoÇcÇo^_ibnrbinrb plfq i^
sfqbppbab`lrmbj^fp`bq^s^kq^dbbpqabru clfpmirpc^f_ibnrbmlroibPC+3 bqibPC+01/0
bq bpq alk` ilfk abp s^ibrop alkkÇ m^oHil`hb bqTbfkboq, Mlro ib PC+0...* /ô^s^kq^dbab
iörpfk^db~pb` pb pfqrbmlroabpsfqbppbpab`lrmb fkcÇofbrobp~ /4.j-jfkpfklk^rabpprp
iörqfifp^qflkarir_ofcf^kqbpqobnrfqaörkmlfkqabsrb`läq,





















Lkslfqnrb ib`läqbklrqfibpqmirp c^f_ib ilopab iörpfk^db~pb` proqlrqmlroibPC+3 bq ib
PC+01/0bq`b`fnrbinrbplfq i^sfqbppbab`lrmb, Mlroibpabru^rqobpj^qÇof^ru*^rabpprp





Iörpfk^db ~ pb` ^mm^o^Üq alk` qoÉp `ljmÇqfqfcm^o o^mmloq ~ iörpfk^db ir_ofcfÇ mlro abru
o^fplkp, MobjfÉobjbkq* i^ aroÇ ab sfb abp lrqfip bpq dÇkÇo^ibjbkq mirp c^f_ib ilop ab
iörpfk^db ^sb` cirfab ab `lrmb `b nrf bkqo^fkb rk pro`läqbk ^`e^q ab mi^nrbqqbp lrlrqfip
jlkl_il`p, AbrufÉjbjbkq* ib ir_ofcf^kq ^glrqb rk `läq aö^`e^q* ab qo^fqbjbkq bq ab
ob`v`i^db,
Ab mirp* a ö^ rqobp `läqp klkm^p ÇqÇ mofp bk `ljmqb ilop ab i^ `ljm^o^fplkbkqob iörpfk^db
ir_ofcfÇbqiörpfk^db~pb`,
è Klrp^slkp obj^onrÇnrb ibpsf_o^qflkpÇq^fbkqmirp fjmloq^kqbpbkrpfk^db ir_ofcfÇ
obka^kqfjmlppf_ibabjlkqbo^rabpprpabpsfqbppbpab`lrmbab0..j-jfk,@bpsf_o^qflkp
ÇibsÇbp ^``ÇiÉobkq ib sfbfiifppbjbkq ab i^ j^`efkb bq ab qlrp pbp lod^kbp* j^fp ^rppf ar
mloqb+mi^nrbqqb a^kp ib `^pab iörqfifp^qflkabmi^nrbqqbp o^mmloqÇbp,Klrp ^sflkp`lkpfaÇoÇ
a^kpklqobjlaÉibnrbibpco^fpaboÇm^o^qflkpbqaöbkqobqfbkÇq^fbkqfabkqfnrbp*j^fp`bköbpq
m^pso^f,Ibmol_iÉjbbpqnrbibrobpqfj^qflkpö^sÉobafccf`fib,
è Rk ^rqob `läq klk `lkpfaÇoÇ bpq `birf abp qo^fqbjbkqp abp `efcclkp bq qbkrb abp
qb`ekf`fbkprqfifp^kqibpj^`efkbp,Bkbccbq*`bpqfpprpplkq^jbkÇp~Ñqobob`lrsboqabcirfab
ab `lrmb, Aörk mlfkq ab srb Ç`lildfnrb* fi c^rq ibp kbqqlvbo ab `b cirfab ^s^kq ab ibp
fk`fkÇobo, M^o `lkpÇnrbkq* i^ afccÇobk`b bkqob ibp abru jlabp ab ir_ofcf`^qflk pö^ ``bkqrb
alk`bk`lobrkmbr,
è Rk^rqob `läqmirpafob`qbq`birf arqo^fqbjbkqabp`lmb^ru, FibpqkÇ`bpp^fob ab ibp
qo^fqbomlrobkibsboqlrqb iöerfibab`lrmbnrfmlroo^fqobpqboabpprp*bksrbab ibp obclkaob













aroÇbab sfb abp lrqfip bk proc^Å^db* ibp clo`bp ab `lrmbp dÇkÇoÇbp bkmboÅ^db bq iöÇq^q ab
proc^`b l_qbkrp ilop ar proc^Å^db, Mlro iöÇqrab ab `läq* klrp ^slkp Çq^_ifp rk jlaÉib
mobk^kqbk`ljmqb ib co^fp^dbbq ibmboÅ^db*mrfpklrp^slkp`efccoÇa^kprk`^pm^oqf`rifbop
abproc^Å^db*nrbipbo^ibmol`ÇaÇibmirpobkq^_ib8~pb`lr^sb`rkcirfabab`lrmb,
Mlrojbkbo~_fbk`bqqbob`ebo`eb*`fkn^`fbopab`ljmlpfqflkpbqabarobqÇpafccÇobkqbplkq
ÇqÇ qbpqÇp, FiplkqÇqÇ plrjfp^rujÑjbpbpp^fpa^kp ib`^pab iörpfk^db~pb`bqa^kp ib`^p
ab iörpfk^db^sb`rkcirfabab`lrmb, Ibm^o^jÉqobmofk`fm^i ab`bqqb Çqrab^ÇqÇ i^sfqbppb
ab `lrmb, Klrp plre^fqflkp slfo plk fkcirbk`b pro ibp `ofqÉobp ar qbpq aörpfk^_fifqÇ bq plk





&1.. E?'* iö^rdjbkq^qflk ab aroÇb ab sfb abp lrqfip ilop ar co^fp^db ~ pb` bpq qoÉp
pfdkfcf`^qfsb, Mlro ibp abru ^rqobp ^`fbop mirp aro &12/ E?'* i^ prmmobppflk ab ir_ofcf^kq
^mmloqb mbr aö^s^kq^dbp bk qbojbab aroÇb ab sfb abplrqfip* slfo biib mbrq ^slfo rk bccbq




pfdkfcf`^qfsb, KÇ^kjlfkp* `b`f ^mmloqb rk iÇdbo d^fk bk qbojbp ab `lkpljj^qflk
















è I^ prmmobppflka^kp i^mirm^oqabp `^p aörkmolarfq kl`fcmlro iöbksfolkkbjbkq bq
iölmÇo^qbro,
Klrp ob`ljj^kalkp ^ru fkarpqofbip aörqfifpbo iörpfk^db ~ pb` ilop ab iöÇ_^r`eb mlro ibro
mbojbqqob ab oÇarfob ibp `läqp j^fp ^rppf ab afjfkrbo ibp obgbqp mliir^kqp mlro
iöbksfolkkbjbkqbq i^ p^kqÇ ab iölmÇo^qbro,KÇ^kjlfkpa^kp ib`^pab i^ cfkfqflk* pf rk_lk
Çq^qabproc^`bbpqobnrfp* ibir_ofcf^kqabsfbkqkÇ`bpp^fob,
I<:FDD8E;8K@FEJ
Iörpfk^db ~ pb` ^aÇjlkqoÇ rkkbq ^s^kq^dbm^oo^mmloq ~ iörpfk^db ir_ofcfÇ, Lk^^fkpf mr
prmmofjbo rk molarfq kl`fc mlro iöbksfolkkbjbkq bq mlro iölmÇo^qbro, J^fp i^ p^kqÇ ab
iölmÇo^qbrombrqÑqob^ccb`qÇbm^ork^rqob ÇiÇjbkq8 ibpm^oqf`ribp bkprpmbkpflk`oÇÇbpm^o
i^ `lrmb ar jÇq^i, @bp m^oqf`ribp* prfs^kq ibro q^fiib mbrsbkq ^ccb`qbo ib iölod^kfpjb ~
afccÇobkqkfsb^r % 8 dlodb*mlrjlkbqslfomirp ilopnrb ibroq^fiibmbojbqab obkqoboa^kp ib
p^kd, Fibpqalk`kÇ`bpp^fobabslfoj^fkqbk^kqpfi^prmmobppflkarir_ofcf^kqköbkdbkaobo^fq
m^p abp mol_iÉjbp ab p^kqÇ mirp do^sbab `b mlfkqabsrb, A^kp`b `^p* fi c^rao^fq^almqbo
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C oÇnrbk`bmolm fb &j ^ i ib pr o P qb e o qe b n r b k ` v &j l g o î a j
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L^ q` oimEb( BR^plbrq0...Rkfsbop^ ifp^ t^ qbojfp` ûib,jfkbo^ fqÄh_^ pba` rqqfkdcfrhq,
OJ&(lc^ mmqi` q^qb^ Rkfsbop^ i` rqqfkdcirfacloj^ e`fkfkdcZ` p^qfolk*Pqbbi k^a^ irjfkfrj^ qqlvp,
•JJJKî
Eqdk` rtkdmbklfj^k` b ($ dll^ qbb` q^ kaqmbbap
qbkdqlaO
JiE(ujR^qhuftîflrqA^ q`boqbîb( ($ dllakrj^k^ kaìrkl^jm^ qJqqv
RkKbop^ i óg lkb` aqqkdfhJqbobqqi` iboqj^ q`bqkdlc^ pllksklk
j^qÇofbip









Obqc^ q`` jbqboc^ q`lo /,.
Klq^ Qebmolar` qalbpklqllkq^ fk8
BM^ aafqeobpllkq^ fkfkdprimero*wfk` lomelpmelo*_lobklljmlrkap*kfqofqb*kfqofqbobqb^ pfkd
pr_pq^ klbp*cloj^ iaÇevab*clojabevabobib^ pfkdpr_pq^ klbp*^ jfkÇp*acbqe^ kli^ jfkb,
kfqolp^ jfkbp,pfif` lkb*eb^ svjbq^ ip,qof^ loqb&EEQ'*M@M,M@6,M@F,Q@@Alolqebo
qc` k` fk+llkq^ fkfkdpr_pq^ k` bp,
Ll^b^ q^o^ qqb^ lqìp^ S^ of^ _ib` lk` bkqo^ qflkp_lk3#qlj q^,03# ,,,,,,,,, ,,,,,,,,,,, ,,,,,,,,/
+dÇkÇo^ ij^ leÜofkd3+6#
+ eb^ svarqvj^ e`fkfkd^ _lsb5# fgî
Y






KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 1347 1434 1261 /00*2
0 1462 1336 140/ 66*4
1 1343 1424 1262 //2*1
2 14.. 1422 1332 41*76
3 1276 136. 12/3 //5*.0
4 136/ 1463 1255 /25*0
5 1465 15.6 1444 1.*.7
6 147/ 1475 1462 7*32
7 1465 1572 1357 /30*5
/. 15.3 152/ 145. 27*51
JLVBKKB 1405 145/ 1341 67*34
BccloqpPC+01/0
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 142. 1670 1455 /.4*/5
0 155. 2.33 1437 /.4*61
1 1626 2/.. 15.3 6/*60
2 160. 2/// 1557 74*/2
3 1620 2.13 1561 60*37
4 1664 2/16 15.3 50*10
5 1640 2.23 1413 50*57
6 1614 2.46 1453 62*31
7 1617 2/54 1417 7.*10
/. 1644 2.41 1417 7/*14
JLVBKKB 160/ 2.46 147. 66*27
//4
<\\ehjiJ=',***
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 3/72 33.3 2772 73*1.
0 3/.5 315. 27./ 63*6.
1 3.46 3032 2772 45*57
2 3./2 3004 26/2 64*74
3 3..5 3072 2620 7.*17
4 3.1/ 3175 2605 //2*66
5 2750 300/ 26/2 4/*71
6 2770 3003 2563 44*70
7 27./ 3.71 2561 32*01
/. 27// 3/15 250/ 57*/2
JLVBKKB /*,* /,1, .2.2 2*&--
<\\ehjiJG'-**
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 2.50 226. 165/ /0.*27
0 1717 2/76 1572 5.*/4
1 170/ 2.34 155/ 35*47
2 1727 2.72 1635 22*2.
3 1704 2/33 1532 50*22
4 1665 2/47 1515 55*05
5 1667 2.0/ 1513 36*46
6 176/ 2/06 1634 3/*.7
7 2.35 2012 17.2 53*.0
/. 1714 2.54 1542 /..*53
JLVBKKB -3/0 .+0+ -2*. 1,&2*
//5
BccloqpPC+0.3.s
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 3053 324/ 3.63 5.*04
0 3/21 31/7 2744 36*32
1 3/31 3143 2740 42*14
2 3/72 32// 3./5 4.*40
3 3/12 31./ 27.1 46*.6
4 3/27 3156 2761 43*40
5 3/23 3143 275. 47*46
6 3/7/ 3205 3.0. 4/*12
7 3/// 3076 2733 35*37
/. 3//7 306/ 3..2 26*74




KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /2*.. /2*4. /1*1. .*72
0 /1*54 /2*04 /1*04 .*5/
1 /3*35 /3*36 /3*34 .*.0
2 /.*16 //*.7 7*44 /*./
3 7*41 7*45 7*36 .*.5
4 /1*/ /1*27 /0*5. .*33
5 //*00 //*3. /.*72 .*2.
d //*04 //*6/ /.*5/ .*56
7 /2*36 /3*3/ /1*44 /*1/
/. /.*14 //*20 7*1/ /*27
JLVBKKB +, +- +, *&1-
JljbkqpJ=',-+,
KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ 5*60 /1*76 +.*24 1*./
0 4*71 //*70 +.*00 0*/0
1 7*63 /2*5/ 4*.. /*40
2 7*22 /0*5. 3*/6 /*3/
3 7*42 /0*72 4*60 /*22
4 7*63 /0*65 5*.2 /*1/
5 7*21 /1*36 3*70 /*21
6 6*55 /0*.1 1*67 /*25
7 7*2/ /1*6. 3*22 /*33
/. 7*51 /2*16 3*56 /*6.
JLVBKKB 3&*3 +-&,3 .&/. +&1,
//7
JljbkqpPC+0...
KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /2*./ /4*/2 //*71 .*47
0 /1*66 /3*45 /0*24 .*50
1 /2*.6 /4*06 //*71 .*45
2 /1*13 /3*62 /0*.0 .*47
3 /1*75 /5*62 //*76 .*7.
4 /2*16 /6*13 /0*/1 /*./
5 /2*1/ /6*35 //*35 .*72
6 /1*45 /4*40 /0*/7 .*43
7 /1*7/ /4*06 /0*34 .*42
/. /1*3/ /3*22 /0*.0 .*40
JLVBKKB /1*7/ /4*5. /0*.6 .*53
JljbkqpPM+1..
KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /.*07 /0*37 6*32 .*54
0 //*0. /1*03 7*60 .*22
1 /.*06 //*7/ 7*05 .*20
2 /.*53 /0*07 7*56 .*30
3 /.*66 /0*03 7*5. .*24
4 /.*75 /0*5. 7*66 .*36
5 //*06 /1*.6 6*51 .*4.
6 /0*31 /3*/7 /.*7/ .*51
7 //*20 /1*.6 /.*10 .*26
/. //*34 /2*.5 6*05 /*37
JLVBKKB //*/0 /1*.2 7*30 .*44
/0.
JljbkqpPC+0.3.s
KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /2*/7 /4*2. /0*05 .*44
0 /1*07 /3*44 //*42 .*41
1 /0*55 /3*// 7*77 .*60
2 /1*23 /2*77 /0*05 .*3.
3 /0*63 /2*27 //*06 .*27
4 /0*75 /3*.5 //*56 .*32
5 /0*70 /2*25 //*63 .*27
6 /1*10 /3*52 /0*/1 .*34
7 /1*52 /4*.3 /0*0. .*5/
/. /2*.6 /4*30 /0*0. .*41




KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' |`^oqqvmb&K'
/ 1777 /0/5 1517 77
0 1714 2067 1360 /0.
1 1722 20/5 1472 /.2
<\\ehjiJ=',-+,
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 1465 162/ 1201 47
0 1470 1623 1250 50
1 1477 1647 1312 47
2 15./ 1531 1425 01
<\\ehjiJ=',***
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 2762 3007 2420 /..
0 3077 3150 3005 /.1
1 314. 324/ 3036 55
2 3077 3134 302/ 6/
3 301/ 3220 3.51 56
4 3/55 33.0 273/ //0
5 3/73 334. 2711 /26
6 3.77 32/6 2626 /2/
7 3.51 33.0 2617 /27
/. 3.55 3205 2641 /10
DFP<EE< /+13 /.,1 .322 +++&21
/00
BccloqpPM+1..
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 2235 2575 20/1 //7
0 2264 25/0 20/6 73
1 2166 2411 2//7 ///
2 2206 2533 2/6. /0.
3 2211 25/6 2/07 77
4 2247 2472 2065 6/
5 2374 2657 2131 //.
6 2372 2625 2134 ///
7 2376 2776 21/0 /2.
/. 2360 2621 2076 /.7
JLVBKKB 23.1 2566 2024 /.7*3/
BccloqpPC+0.3.s
KrjÇola%bpp^fp Jlvbkkb&K' J^ufjrj&K' Jfkfjrj&K' B`^oqqvmb&K'
/ 3125 34/3 3/14 7/
0 3233 3516 300. /.7
1 3245 3540 302. //3
2 3377 3620 3160 72
3 35.1 3736 3270 //0
4 314. 34.3 3/12 70
5 32.2 3467 3/6/ /..
6 3161 3437 3//7 //6
7 32/. 351/ 3/.5 /2/
/. 3224 354. 30./ /03




KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /0*/4 /2*53 6*60 /*.4
0 /1*00 /1*17 /1*.3 .*02
1 /1*1. /1*.6 /1*30 .*10
2 /1*46 /1*7. /1*24 .*1/
3 /0*.5 /1*67 /.*/. .*56
4 /2*1/ /5*/3 /0*.1 .*51
5 /1*1/ /3*00 //*/3 .*36
6 /0*61 /2*52 /.*65 .*33
7 /1*0. /3*23 //*5/ .*32
/. /0*/4 /1*2/ /.*35 .*2.
JLVBKKB /1 /2 /0 .*33
JljbkqpPM+1..
KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /.*26 /2*.7 5*32 /*2.
0 //*17 /3*./ 6*32 /*/4
1 //*76 /2*/6 7*7. .*5/
2 //*66 /1*40 /.*10 .*3/
3 /0*0. /2*6. /.*30 .*40
4 /0*46 /3*.. /.*/2 .*61
5 /1*/0 /3*06 //*10 .*4.
6 /0*40 /2*54 /.*31 .*52
7 /0*43 /2*47 //*/3 .*4.
/. /0*/. /3*02 7*16 .*61
JLVBKKB /0 /3 /. .*6.
/02
Dec[djiJ=',*/*l
KrjÇola%bpp^fp Jlvbkkb&K,j' J^ufjrj&K,j' Jfkfjrj&K,j' B`^oqqvmb&K,j'
/ /1*/4 /3*23 /.*16 /*.4
0 /1*.7 /2*5. //*11 .*43
1 /1*27 /2*70 /0*25 .*21
2 /1*31 /2*45 /0*54 .*1/
3 /1*54 /2*36 /0*55 .*1/
4 /1*64 /3*25 /0*/6 .*37
5 /1*04 /2*51 //*7. .*25
6 /1*21 /2*44 /0*24 .*17
7 /1*.6 /2*.7 /0*/2 .*15
/. /1*27 /3*.6 /0*01 .*23
DFP<EE< +- +/ +, *&/*
8EE<O<M@@
:FLI9<J;ÖLJLI<<E=FE:K@FE;LK<DGJGFLIC<J='/
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Bpp^f O^&xfj' OnLrk' Osh&[j' Oph&gfj'
/ .*3/4 .*441 /*073 +.*/65
0 .*400 .*557 /*0.1 +.*/.5
PC
+c 1 .*2.1 .*274 .*70 +.*675
2 .*161 .*240 .*47 +.*067
3 .*0./ .*035 .*3.6 +.*660
/ .*1.0 .*173 .*400 +.*455
:K 0 .*323 .*447 .*746 +.*32/
@L
:Kf 1 .*001 .*056 .*277 +.*457
RK
@-A 2 .*05 .*1.6 .*06/ .*/57
3 .*/65 .*004 .*123 +.*051
/ .*4/7 .*55 /*4./ +.*7/0
Ll 0 .*416 .*61 /*744 +.*767l
@K
f 1 .*15 .*270 0*276 +.*653
RK
@-A 2 .*025 .*072 .*277 +.*17/
3 .*/44 .*0 .*042 +.*//2
/ .*12 .*2.1 /*.3/ .*.04
L 0 .*007 .*06/ .*334 +.*724
jf 1 .*001 .*053 .*3 +.*/04
@-A 2 .*1.3 .*147 .*3.2 +.*001
3 .*061 .*115 .*3.0 +.*.52
/ .*1/7 .*175 .*516 +.*621
<
L 0 .*137 .*23/ .*436 +.*6.4
L
&K 1 .*2.7 .*303 /*104 +.*/1/
r:
@-A 2 .*104 .*210 /*.17 +.*062
3 .*011 .*05/ .*104 .*/.7
8EE<O<OO@M
M8C<LIJI<C<Mt<J;<JK<JKJ;<IL>FJ@Kt8M<:CL9I@=@:8K@FE
Bpp^f O^&[j' OnNrk' Osh&gfj' Oph&gfj'
/ .*/66 .*0// .*//4 +.*.20
0 .*/.7 .*/06 .*/// +.*060
/R* 1 .*/10 .*/30 .*.72 +.*/75
2 .*//3 .*/1/ .*.36 .*.13
3 .*.63 .*.76 .*.32 +.*.55
/ .*05 .*1/ .*/// +.*//
&K/ò[ 0 .*/33 .*/56 .*.65 .*//2
:Kf 1 .*/26 .*/54 .*06 +.*324Ka
T 2 .*/3/ .*/53 .*/27 +.*0.4
3 .*.61 .*.75 .*/1 +.*116
/ .*.47 .*.63 .*.76 +.*04
L
L 0 .*.52 .*.70 .*/33 +.*4//
L
&Kf 1 .*.54 .*.7 .*.56 +.*/53
R+
@-1 2 .*/0 .*/16 .*.5/ +.*/0
3 .*/0 .*/21 .*//0 +.*126
/ .*065 .*115 .*466 +.*5.1
L 0 .*/61 .*004 .*213 +.*3.3
jf 1 .*/46 .*0/0 .*201 +.*65/
@-1 2 .*1/6 .*167 .*530 +.*.52
3 .*026 .*1.6 .*650 +.*../
/ .*.51 .*.65 .*/.2 +.*/42
<
L 0 .*.44 .*.56 .*.51 +.*014
l
@K 1 .*/ .*//4 .*.53 +.*/3/
r *
.. 2 .*.76 .*//4 .*//6 +.*17/
3 .*/34 .*/63 .*0// +.*172
C@JK<;<It=tI<E:<J







33*kå i *m, 71+74,
Afkfw*>,B,*G,O,Cboobfo^bqG,C,Pfisbfo^,0..2,ìQlolfa^iJfiifkdlcE^oabkbaP>BE/1



























































































c^`bjfiifkdlcpqbbipî,@cifbU`c ZCUhYf]U`gFfcWYgg]b[JYW\bc`c[m' sli, //4*kå0+
1*m,022+03/,
Tbfkboq*H,* F, Fk^p^hf*G,T,Prqeboi^kabqQ,T^h^_^v^pef,0..2, ìAovj^`efkfkd^ka
jfkfjrjnr^kqfqvir_of`^qflkî,9?HF7bbU`g+CUbiZUWhif]b[JYW\bc`c[m' sli,31*
kå0*m,3//+315,
